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<151> 1999-05-27 

<160> 16 

<170> Patentln Ver . 2.0 

<210> 1 
<::11> 3860 
<212> DNA 

<j!3> Homo sapiens 
<2?.0> 

<22 3> Human MDR 18 5 -G 



.a gM ,a== a caatggagga gcaaagaaga » 
aataaaag.g aaaaagata, gaaggaaaag ...coaactg »« 
,^,„„a a«,gc«ga caa,«g t =t atg,^ 3 aa=« t g»= tgccatcatc ISO 
ca„gggc M =.„.»«, -acgacaga 

aa M c.,gaa a^agaaga "agaagtga t.tcaa.ga, 300 

aeagggttc, .ca.gaa.c, ggaggaagac ..gaccagat «acag M ,a 3S0 

a tt ,» t gc C g ™.«=«,t t gctgc«a= a Ct =»gg«c ca t « t gg« «o 
_,a. t-gaaaacag ««««« acaggaga.a «0 



ggctggtttg atgtgcacga tgttggggag cttaacaccc gacttacaga tgatgtctct 540 
aagattaatg aaggtattgg tgacaaaatt ggaatgttct ttcagtcaat ggcaacattt 600 
ttcactgggt ttatagtagg atttacacgt ggttggaagc taacccttgt gattttggcc 660 
atcagtcctg ttcttggact gtcagctgct gtctgggcaa agatactatc ttcatttact 720 
gataaagaac tcttagcgta tgcaaaagct ggagcagtag ctgaagaggt cttggcagca 780 
attagaactg tgattgcatt tggaggacaa aagaaagaac ttgaaaggta caacaaaaat 840 
ttagaagaag ctaaaagaat tgggataaag aaagctatta cagccaatat ttctataggt 900 
gctgctttcc tgctgatcta tgcatcttat gctctggcct tctggtatgg gaccaccttg 960 
gtcctctcag gggaatattc tattggacaa gtactcactg tattcttttc tgtattaatt 1020 
ggggctttta gtgttggaca ggcatctcca agcattgaag catttgcaaa tgcaagagga 1080 
gcagcttatg aaatcttcaa gataattgat aataagccaa gtattgacag ctattcgaag 1140 
agtgggcaca aaccagataa tattaaggga aatttggaat tcagaaatgt tcacttcagt 1200 
tacccatctc gaaaagaagt taagatcttg aagggcctga acctgaaggt gcagagtggg 1260 
cagacggtgg ccctggttgg aaacagtggc tgtgggaaga gcacaacagt ccagctgatg 1320 
cagaggctct atgaccccac agaggggatg gtcagtgttg atggacagga tattaggacc 1380 
ataaatgtaa ggtttctacg ggaaatcatt ggtgtggtga gtcaggaacc tgtattgttt 1440 
gccaccacga tagctgaaaa cattcgctat ggccgtgaaa atgtcaccat ggatgagatt 1500 
gagaaagctg tcaaggaagc caatgcctat gactttatca tgaaactgcc tcataaattt 1560 
gacaccctgg ttggagagag aggggcccag ttgagtggtg ggcagaagca gaggatcgcc 1620 
„ _ ^^^^^t-i-^^ r^^r-nrr-a^a ar.cctcctac tqqatgaggc cacgicagcc ±oou 

ttggacacag aaagcgaagc agtggttcag gtggctctgg ataaggccag aaaaggtcgg 1740 
accaccattg tgatagctca tcgtttgtct acagttcgta atgctgacgt catcgctggt 1800 
ttcgatgatg gagtcattgt ggagaaagga aatcatgatg aactcatgaa agagaaaggc 1860 
atttacttca aacttgtcac aatgcagaca gcaggaaacg aagttgaaLL agaaaatgca 1920 



gctga.gaat cc» M ». - 8 ™.«= "»•■»«' »<»»"" 

agcccaat.a = aactcgtagg ,g C gc== 3 t 3 

„ g c t „ gt a ccaaagaggc t« lg , 1S .. »„■:«==« ««,.».« 

, t5 »„c t ., a« t aac„. « CH cc t t, t g „«t«« t«c=.tl«. 

aatggaggcc a« t gcaa t a .t.ttttc- 

a 3 a, tWtg «««»,= aaaacgacag aatagtaacc cgc CC tca« a«g t «c t , 
g«c«ggaa tt .t«=t« t.tt,c. t tt ttccttcaag „«tc.c.t« t g 3 caaa g ct 
ggagagatcc tcaccaagcg gctccga.ac .«.ttttcc cagacagga, 
gt gagt tggt ttgatgaccc ta.aaacacc ac.ggagcat tgactaccag gc.cgccaa. : 
„.««,=« .„««.» ggctataggt .cc.ggctcg c«t» tt « 
gcaaatct.g „««»«t „tt„c-ct aacac„t t , 

ctcttagcaa ttgtaccc.t cattgcaaca gcaggagttg ttg.aatgaa aatgttgtct 
ggacaagcac tgaaagataa gaaagaac.a «*» „-..t«c tac.gaagca 
, t agaaaac t tcc 3 .« gt t 8U ttc t t t3 a=tc,g 3 » 3 = agaagtf.ga aca.atgtat 
gc.cagagtt tg=a gg ta=c ata=a g aa,= C =c« g ag g , "t.ggaatt 
«.««c« tcacccaggc aatg.tgtat t«t==»t B ccg 3 c« 3 ga 
,« t ,ct W tggcacata. ac t =a t gag= tttgaggat, t tc«tt„ E .««c„ct 
g «gcc ttM gtgccatggc «„» otcagt.cat « 3 ctcc t ga cta.gccaaa 
3 „ 5 ,„ rat cagcagccca catcateat, atcattgaaa aaacccct.t gattgac.gc 

_^„4-,~-,^a4-i- fnaraaaati; 

tacagcacgg aaggcctaaL gccgaacaca yy 

g tatt ca,=t a.cccacccg accggacatc ccagtgcttc agggactgag 
aagaagggcc agacgctggc cctggtgggc »gcagtgg=t g t g 3 »aa,ag c.cagtggtc 
cagctccwg ,g=gg«c t . cgaccccttg gcaggg.aag tgctgcttga tggca.agaa 
a », M c,.c g t33 =tccga gcac.cccg, gcaccgtgtc ccaggagccc 



1980 
2 040 
2 1 00 
216 0 
2 2. 2 0 
2 2 80 
2340 
2 4 0 0 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
312 0 
3180 
3240 
3300 
3 3 6 0 



atcctgtttg actgcagcat tgctgagaac attgcctatg gagacaacag ccgggtggtg 3420 
tcacaggaag agatcgtgag ggcagcaaag gaggccaaca tacatgcctt catcgagtca 3480 
ctgcctaata aatatagcac taaagtagga gacaaaggaa ctcagctctc tggtggccag 3540 
aaacaacgca ttgccatagc tcgtgccctt gttagacagc ctcatatttt gcttttggat 3600 
gaagccacgt cagctctgga tacagaaagt gaaaaggttg tccaagaagc cctggacaaa 3660 
gccagagaag gccgcacctg cattgtgatt gctcaccgcc tgtccaccat ccagaatgca 3720 
gacttaatag tggtgtttca gaatggcaga gtcaaggagc atggcacgca tcagcagctg 3780 
ctggcacaga aaggcatcta tttttcaatg gtcagtgtcc aggctggaac aaagcgccag 3840 

3860 

tgaactctgg ttaactccac 



<210> 2 
<211> 1280 
<2I2> PRT 

<2I3> Homo sapiens 
<220> 

<223> Human MDR 185-G 
<400> 2 

Glu Gly Asp Arg Asn Gly Gly Ala Lys Lys Lys Asn Phe 



Met Asp Leu 

1 



5 



10 



15 



Phe Lys Leu Asn Asn Lys Ser Glu Lys Asp Lys Lys Glu Lys Lys Pro 



20 



25 



30 



Thr Val Ser 
35 



Val Phe Ser Met Phe Arg Tyr Ser Asn Trp Leu Asp Lys 

40 « 

, - . -! -r-! e ti- His Gly Ala Gly 

T on Tyr M8l Vol ''- u - { -J ^ r ^~cx r^c- ■ -~ 

* ' " ^ fin 
50 DD 

Leu Pro Leu Met Met Leu Val Phe Gly Glu Met Thr Asp He Phe Ala 



65 



70 



75 



80 



Ala Gly Asn Leu Glu Asp Leu Met Ser Asn He Thr Asn Arg Ser 



85 



90 95 



He Asn Asp Thr Gly Phe Phe Met Asn Leu Glu Glu Asp Met ihr 



Asp 

100 



105 HO 



4 



Gin Glu He 
160 



Tyr Ma Tyr Tyr Tyr Ser Gly He Gly Ala Gly Val Leu Val Ma 

120 

115 1ZU 

Ala Tyr „. Gin V.! Ser Phe Trp Cys L,» M, «. «V «, Gin II. 

135 

130 1JD 
His Lys He Ar, Lys Gin Phe Phe His Ma lie Met Ar g 

145 lbU 

01y Trp Phe „, V.1 Hi. »» »1 Gly - "« £ 

165 1/U 

w w v.! ser l ys n. «n oi» oi, n. oiy « w »• °» »' 

180 185 
Ph e Phe Gin ser Ha, M, « Phe »» Thr Gly Phe He v.l Gly «» 

9 0 0 

195 2UU 
Th r M Gly «p Lys - Thr Leu V.1 XI. - Ma He Ser Pro V.l 

210 Z± 
L eu Gly Leu Ser Ma Ma val Trp Ma Lys lie Leu Be, Ser P,e Thr 
225 230 

Ala Tvr Ala Lys Ala Gly Ala Val Ala Glu Glu 
Asp L ys Glu Leu Leu Ala Tyr Ala Ly ^ 

245 " u 

V.1 Leu Ma ,1a He Ar 9 Thr Val He Ma Phe Gly Gly Gin Lys ^ 

260 265 
Glu Leu Glu Arg Tyr Asn Ly. As„ Leu Glu Glu Ma Lys «. He Gly 
275 280 

,1. Lys Lys Ma He Thr Ma Asn He Ser He Gly Ma Ma Phe Leu 

295 

290 



Leu He Tyr Ala Ser Tyr r\±a — ^ - ^ 2Q 

310 

305 



v.1 Leu ser Gly Glu Tyr ser He Gly Gin val Leu Thr val Phe Phe 

325 ^ U 

Ser Val Leu He Gly Ma Phe Ser Val Gly Oln Me Ser Pro Ser He 

340 34 

Al , Ma Tvr Glu He Phe Lys He 
Glu Ala Phe Ala Asn Ala Arg Gly Ala Ala .yr G 

_ 360 J0D 



lie Asp Asn 
370 



Lys Pro Se 



r lie Asp Ser Ty 



r Ser Lys Ser Gly His Lys 



375 



380 



Pro Asp Asn He Lys Gly As 



n L eu Glu Phe Arg Asn Val His Phe Ser 



385 
Ty 



390 



395 



r m Se, « W . «» V.! ^ - «■ ™ »" £ WS 

405 



wl 01 „ Ser 01 , C ln - V.! - - V! - - - 

420 



425 



Lys Ser Thr Th 



r val oi» «. «« «■ wr pro Thr Glu 



435 



440 



Tlo A ^n Thr He Asn Val Arg 
Gly Met Val Ser Val Asp Gly Gin Asp He Ar 9 Thr 

455 

450 

^-i r-in Pro Val Leu Phe 
Ara Glu He He G1Y Val Val Ser Gin Glu Pro V 

Phe Leu Arg ^iu xxc ^ 

65 470 



Ala Thr Thr 



485 



490 



Me 



t w 01 „ XX. Clu - V. 0!u -a ~ - - - - 

val Gly Glu Arg Gly 



500 



Ile „ et W . Leu Pro His W . ft. Asp Thr ,eu ^ 

„ r- 52U 

515 



Ala Gin Leu Ser Gly G-y 
530 



535 



540 



Leu Val Arg Asn Pro Lys 

550 

545 



Ile Leu L eu Leu Asp Glu Ala Thr Ser Ala 



555 



. ^-t., c^v (Viu Ala Val Vai 
Leu Asp Tin- uxa - 57() 

56 5 

580 



Hp Ala Gly Phe Asp Asp Gly Va 
Arg Asn Ala Asp Val He Ala G y ^ 

595 



Leu Ser Thr Val 
590 

1 He Val Glu 



Lys Gly Asn H 
610 



is Asp Glu Leu Me 



T c r i„ ne Tyr Phe Lys 
t Lys Glu Lys Gii --^ * 

620 



Asp Glu Ser He Pro Pro ^ 
690 69b 



,eu val Thr Met Gin Thr Ma Gly As, Glu Val Glu Leu Glu Asn Ala 

n ,er Lvs Ser Glu He Asp Ala Leu Glu Met Ser Ser Asn 
Ma Asp Glu Ser Lys ser ^ 

645 650 

w Ser Ar g Ser Ser « U. «. »« «« »" £J 

660 665 

M G ly Ser «„ Ma 0 1» A=P «, W Le„ Ser Thr lys Glu «. » 

675 680 

Val Ser Phe Trp Arg He Met Lys Leu Asn 
695 700 

L eu Thr Glu Trp Pro Tyr Phe Val Val Gly Val Phe Cys Ala He He 

7 10 

705 /1U 

M „ Cly «y » =1" Pro Ala Phe Ma lie lie Phe Ser L ys II. He 

725 /JU 

01y val Phe Thr Ar 0 He Asp Asp «o 0 1« ™r Lys Ar fl Gin Asn Ser 

740 745 
M „ Ie„ Phe Ser Leu Ph. L e U Ala heu Cly He II. Ser Phe He 

755 760 
Thr Phe Phe Leu Gin Gly Phe Thr Phe Gly Lys Ala Gly Glu He Leu 

770 //D 

* t^i Ara Tyr Met Val Phe Arg Ser Met Leu Arg Gin Asp 
Thr Lys Arg Leu Arg lyr lieu gQ0 

7 90 

785 /yU 

V.1 Ser Trp Phe Asp Asp Pro L.y, Asr. Thr Thr Oly Ala Leu Thr Thr 

805 810 



! , T cor- Zi_rn 



Aia ax* Gin \a- ^ys 



Arq Leu Aici Asn -^.a - - ^ - 

820 

Val He Thr Gin Asn He Ala Asn Leu Gly Thr Gly He He 



Leu Ala vai ~ - o^r 

835 840 



Ile Ser Phe He Tyr Gly Trp Gin Leu Thr Leu Leu Leu 

850 



Leu Ala He 



855 860 



Met Leu Ser 

Val Pro He lie /axc ^ — . ^ 880 



Ile He Ala He Ala Gly 



/al Val Glu Met Lys 



370 



Gly t , Ala ^ W . «P - - °» ^ £ " e 

8 8 5 

„. Thr =lo Ala U. - «» - «« ^ M1 M1 S " To mr 

900 yU 



^1 cor- tpu Gin Val Pro Tyr 
Phe Glu His Met Tyr Ala Gin Ser Leu Gl 

920 yZ 



Arg Asn Ser Leu Arg uy» — 94Q 
930 935 



p vs phe Arg Phe Gly 
Th r Gin Ma Met Met Tyr Phe Ser Tyr Ma Gly Cys 

945 



Ala Tyr Leu Val Ma His ^ Met Ser Pne ~» ^ 



Phe Glu Asp Val Leu Leu 

HIS bya - 

965 

n va i Val Phe Gly Ala Met Ala Val Gly Gin Val Ser 
Val Phe Ser Ala Val Val Pne ^ y gg0 

980 985 
SeI fh a Ala Pro »P ^ - W. - - - - »• 

Z XL a- W.^ - ~» » - - - 

» t Pro «n ... - «u 01 y »» »1 - «»™ 

1025 1030 

val m - W Pro -r Ar s Pro „, n. Pro v.! »u 

1045 

_ Q rlv Gln Thr Leu Ala Leu Val Gly Ser Ser 
Ser Leu Glu Val Lys Lys Gly Gin ^ 



ah; T.vs Ser Tnr vax vci- 



, Gly Lys Val Leu Leu Asp Gly Lys Glu He Lys Arg Leu 
Pro Leu Ala Gly Lys vax 

1090 1095 
Asn val Gin Tr P Leu Ar 9 Ala Hrs Leu Gly He Val Ser Gin Glu^ro 
1105 

. „, „„ -n e Ma Tyr Gly Asp Asn 
He Leu Phe Asp^Cys Ser He Ala Giu^. ^ ■ - ^ 



8 



Ser Arg Val Val Ser Gin Glu Glu He Val Arg Ala Ala Lys Glu Ala 
1140 H45 H50 

Asn He His Ala Phe He Glu Ser Leu Pro Asn Lys Tyr Ser Thr Lys 
H55 1160 1165 

Val Gly Asp Lys Gly Thr Gin Leu Ser Gly Gly Gin Lys Gin Arg He 
H70 1175 H80 

Ala He Ala Arg Ala Leu Val Arg Gin Pro His He Leu Leu Leu Asp 
1135 H90 H95 1200 

Glu Ala Thr Ser Ala Leu Asp Thr Glu Ser Glu Lys Val Val Gin Glu 
1205 1210 1215 

Ala Leu Asp Lys Ala Arg Glu Gly Arg Thr Cys He Val He Ala His 
1220 1225 1230 

Arg Leu Ser Thr He Gin Asn Ala Asp Leu He Val Val Phe Gin Asn 
1235 1240 1245 

Gly Arg Val Lys Glu His Gly Thr His Gin Gin Leu Leu Ala Gin Lys 
1250 1255 1260 

Gly He Tyr Phe Ser Met Val Ser Val Gin Ala Gly Thr Lys Arg Gin 
1265 1270 1275 1280 



<210> 3 

<21i> 3860 

<212> DNA 

<213> Homo sapiens 

< . _ z • > 

<n ^ Z J ilLx.iUCJ.li ii^i^ -J- ^ 

<400> 3 

atggatcttg aaggggaccg caatggagga 

aataaaagtg aaaaagataa gaaggaaaag 

cgctattcaa attggcttga caagttgtat 

catggggctg gacttcctct catgatgctg 



gcaaagaaga agaacttttt taaactgaac 60 
aaaccaactg tcagtgtatt ttcaatgttt 120 
atggtggtgg gaactttggc tgccatcatc 180 
gtgtttggag aaatgacaga tatctttgca 240 



aatgcaggaa atttagaaga tctgatgtca aacatcacta atagaagtga tatcaatgat 300 
acagggttct ccatgaatct ggaggaagac atgaccagat atgcctatta ttacagtgga 3r,0 
attggtgctg gggtgctggt tgctgcttac attcaggttt cattttggtg cctggcagct 420 
ggaagacaaa tacacaaaat tagaaaacag ttttttcatg ctataatgcg acaggagata 430 
ggctggtttg atgtgcacga tgttggggag cttaacaccc gacttacaga tgatgtctct 540 
aagattaatg aagttattgg tgacaaaatt ggaatgttct ttcagtcaat ggcaacattt 600 
ttcactgggt ttatagtagg atttacacgt ggttggaagc taacccttgt gattttggcc 660 
atcagtcctg ttcttggact gtcagctgct gtctgggcaa agatactatc ttcatttact 720 
gataaagaac tcttagcgta tgcaaaagct ggagcagtag ctgaagaggt cttggcagca 780 
attagaactg tgattgcatt tggaggacaa aagaaagaac ttgaaaggta caacaaaaat 84 0 
ttagaagaag ctaaaagaat tgggataaag aaagctatta cagccaatat ttctataggt 900 
gctgctttcc tgctgatcta tgcatcttat gctctggcct tctggtatgg gaccaccttg 960 
gtcctctcag gggaatattc tattggacaa gtactcactg tattcttttc tgtattaatt 1020 
ggggctttta gtgttggaca ggcatctcca agcattgaag catttgcaaa tgcaagagga 1080 
gcagcttatg aaatcttcaa gataattgat aataagccaa gtattgacag ctattcgaag 1140 
agtgggcaca aaccagataa tattaaggga aatttggaat tcagaaatgt tcacttcagt 1200 
tacccatctc gaaaagaagt taagatcttg aagggcctga acctgaaggt gcagagtggg 12 60 
cagacggtgg ccctggttgg aaacagtggc tgtgggaaga gcacaacagt ccagctgatg 1320 

._ _._,._ cccac aaQ aaacratg gtcagtgttg atggacagga tattaggacc 1380 

ataaatgtaa ggtttctacg ggaaatcatt ggtgtggtga gtcaggaacc tgtattgttt 1440 
gccaccacga tagctgaaaa cattcgctat ggccgtgaaa atgtcaccat ggatgagatt 1500 
gagaaagctg tcaaggaagc caatgcctat gactttatca tgaaactgcc tcataaattt 1560 
gacaccctgg ttggagagag aggggcccag ttgagtggtg ggcagaagca gaggatcgcc 1620 
attgcacgtg ccctggttcg caaccccaag atcctcctgc tggatgaggc cacgtcagcc 1680 



10 



a 



ttggacacag aaagcgaagc agtggttcag gtggctctgg ataaggccag aaaaggtcgg 1740 
accaccattg tgatagctca tcgtttgtct acagttcgta atgctgacgt catcgctggt 1800 
ttcgatgatg gagtcattgt ggagaaagga aatcatgatg aactcatgaa agagaaaggc I860 
tttacttca aacttgtcac aatgcagaca gcaggaaatg aagttgaatt agaaaatgca 1920 
gctgatgaat ccaaaagtga aattgatgcc ttggaaatgt cttcaaatga ttcaagatcc 1930 
agtctaataa gaaaaagatc aactcgtagg agtgtccgtg gatcacaagc ccaagacaga 2040 
aagcttagta ccaaagaggc tctggatgaa agtatacctc cagtttcctt ttggaggatt 2)00 
atgaagctaa atttaactga atggccttat tttgttgttg gtgtattttg tgccattata 2160 
aatggaggcc tgcaaccagc atttgcaata atattttcaa agattatagg ggtttttaca 222 0 
agaactgatg atcctgaaac aaaacgacag aatagtaact tgttttcact attgtttcta 2280 
gcccttggaa ttatttcttt tattacattt ttccttcaag gtttcacatt tggcaaagct 2340 
ggagagatcc tcaccaagcg gctccgatac atggttttcc gatccatgct cagacaggat 2400 
gtgagttggt ttgatgaccc taaaaacacc actggagcat tgactaccag gctcgccaat 2460 
gatgctgctc aagttaaagg ggctataggt tccaggcttg ctgtaattac ccagaatata 2520 
gcaaatcttg ggacaggaat aattatatcc ttcatctatg gttggcaact aacactgtta 2580 
ctcttagcaa ttgtacccat cattgcaata gcaggagttg ttgaaatgaa aatgttgtct 2640 
ggacaagcac tgaaagataa gaaagaacta gaaggtgctg ggaagatcgc tactgaagca 2700 
atagaaaact tccgaaccgt tgtttctttg actcaggagc agaagtttga acatatgtat 2760 

: ^rt-pcaca^ rt.ttggaatt 2 820 

QC r C agayrr: :gcagg:acc aiaCcjanac - - ~ - — 

ttttcct tcacccaggc aatgatgtat ttttcctatg ctggatgttt ccggtttgga 2880 
tacttgg tggcacataa actcatgagc tttgaggatg ttctgttagt attttcagct 2940 
ttgtctttg gtgccatggc cgtggggcaa gtcagttcat ttgctcctga ctatgccaaa 3000 
gccaaaatat cagcagccca catcatcatg atcattgaaa aaaccccttt gattgacagc 3060 
tacagcacgg aaggcctaat gccgaacaca ttggaaggaa atgtcacatt tggtgaagtt 3120 



acat 



gcct 



gt 



11 



a 



gtattcaact atcccacccg accggacatc ccagtgcttc agggactgag cctggaggtg 3180 
aagaagggcc agacgctggc tctggtgggc agcagtggct gtgggaagag cacagtggtc 3240 
cagctcctgg agcggttcta cgaccccttg gcagggaaag tgctgcttga tggcaaagaa 3300 
taaagcgac tgaatgttca gtggctccga gcacacctgg gcatcgtgtc ccaggagccc 3360 
atcctgtttg actgcagcat tgctgagaac attgcctatg gagacaacag ccgggtggtg 3420 
tcacaggaag agatcgtgag ggcagcaaag gaggccaaca tacatgcctt catcgagtca 3480 
ctgcctaata aatatagcac taaagtagga gacaaaggaa ctcagctctc tggtggccag 3540 
aaacaacgca ttgccatagc tcgtgccctt gttagacagc ctcatatttt gcttttggat 3600 
gaagccacgt cagctctgga tacagaaagt gaaaaggttg tccaagaagc cctggacaaa 3660 
gccagagaag gccgcacctg cattgtgatt gctcaccgcc tgtccaccat ccagaatgca 3720 
gacttaatag tggtgtttca gaatggcaga gtcaaggagc atggcacgca tcagcagctg 3780 
ctggcacaga aaggcatcta tttttcaatg gtcagtgtcc aggctggaac aaagcgccag 3840 

3860 

tgaactctgg ttaactccac 



<210> 4 
<211> 1280 
<212> PRT 

<?.13> Homo sapiens 
<220> 

<223> Human MDR 185-V 
<400> 4 

... „-.. ... , ,__ qt_... Qiv Ala Lv=: Lys Lys Asn Phe 



1 0 



Phe Lys Leu Asn Asn Lys Ser Glu Lys Asp Lys Lys Glu Lys Lys Pro 
20 25 30 

Thr Val Ser Val Phe Ser Met Phe Arg Tyr Ser Asn Trp Leu Asp Lys 



35 



40 45 



Te „ ny r Me t- v a l val Gly Thr Leu Ala Ala He He His Gly Ala Gly 
^ " 'SO " 60 

12 



L eu Pro Leu Met Met Leu Val Phe Gly Glu Met Thr Asp He Phe Ala 

75 8U 



65 



70 



Asn Ala Gly Asn Leu Glu Asp Leu Met Ser Asn lie Thr Asn Arg Ser 

90 yb 



85 



Asp He Asn Asp 
100 



Thr Gly Phe Phe Met Asn Leu Glu Glu Asp Met Thr 



105 



110 



Arg Tyr Ala Tyr Tyr Tyr Ser Gly He Gly Ala Gly Val Leu Val Ala 
115 120 125 

Ala Tyr He Gin Val Ser Phe Trp Cys Leu Ala Ala Gly Arg Gin He 
130 135 140 

His Lys lie Arg Lys Gin Phe Phe Hrs Ala lie Met Arg Gin Glu lie 



145 



Gly Trp Phe Asp 



150 



155 



Val His Asp Val Gly Glu Leu Asn Thr Arg Leu Thr 



165 



170 



175 



Asp Asp Val Ser Lys He Asn Glu Val He Gly Asp Lys He Gly Met 



180 



Phe Phe Gin Ser Met 
195 



185 



Ala Thr Phe Phe Thr Gly Phe He Val Gly Phe 



200 



>05 



Thr Arg Gly Trp Lys Leu Thr Leu Val He Leu Ala lie Ser Pro Val 
210 215 220 

Leu Gly Leu Ser Ala Ala Val Trp Ala Lys He Leu Ser Ser Phe Thr 
225 230 " 5 

Asp Lys Glu Leu Leu Ala Tyr Ala Lys Ala Gly Ala Val Ala Glu Glu 



245 



>50 



-v_. t 7^. 1 ^la Phe Gly G"iy Gin Lys Lys 



Glu Leu Glu Arg Tyr Asn Lys Asn 



Leu Glu Glu Ala Lys Arg He Gly 



275 



280 



285 



He Lys Lys Ala He Thr Ala Asn He Ser He Gly Ala Ala Phe Leu 



290 



295 



300 



lie Tyr Ala Ser Tyr Ala Leu Ala Phe Trp Tyr Gly rhr T 



305 



310 



315 



hr Leu 
320 
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Val Leu Ser Gly Glu Tyr Ser He Gly Gin Val Leu Thr Val Phe Phe 
325 330 335 



Ser Val Leu He Gly Ala Phe Ser 
340 



Val Gly Gin Ala Ser Pro Ser He 
345 350 



Glu Ala Phe Ala Asn Ala Arg Gly Ala Ala Tyr Glu He Phe Lys He 
355 360 365 

He Asp Asn Lys Pro Ser He Asp Ser Tyr Ser Lys Ser Gly His Lys 
370 375 380 

Pro Asp Asn He Lys Gly Asn Leu Glu Phe Arg Asn Val His Phe Ser 
385 390 395 400 

Tyr Pro Ser Arg Lys Glu Val Lys He Leu Lys Gly Leu Asn Leu Lys 
405 410 415 

Val Gin Ser Gly Gin Thr Val Ala Leu Val Gly Asn Ser Gly Cys Gly 
420 425 430 

Lys Ser Thr Thr Val Gin Leu Met Gin Arg Leu Tyr Asp Pro Thr Glu 



435 



440 445 



Gly Met Val Ser Val Asp Gly Gin Asp He Arg Thr He Asn Val Arg 
450 455 460 



Phe Leu Arg 
465 



Glu lie He Gly Val Val Ser Gin Glu Pro Val Leu Phe 
470 475 480 



Ala Thr Thr He Ala Glu Asn lie Arg Tyr Gly Arg Glu Asn Val Thr 
485 



490 495 



Met Asp Glu He Glu Lys Ala Val Lys Glu Ala Asn Ala Tyr Asp Phe 

500 505 510 

T „. = P^ e Aso Thr Leu Val Gly Glu Arg Gly 

rr , d S ? 0 5 2 5 

-J J ' - " " 

Ala Gin Leu Ser Gly Gly Gin Lys Gin Arg He Ala He Ala Arg Ala 

530 535 540 



Leu Val Arg Asn Pro Lys He Leu Leu Leu Asp Glu Ala Thr Ser Ala 
545 



550 555 560 



pu asp Thr Glu Ser Glu Ala Val Val Gin Val Ala Leu Asp Lys Ala 
565 570 575 
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M w . aly - - U. v.! II. M. Hi. « «u Ser Thr v.. 

580 b8b 

* n Ala Asp Val He Ma Gly Phe Asp Asp Gly Val He Val Glu 
Arg Asn Ala Asp vax x 6Q5 

595 600 

Lys 01y Hi. W Oiu ,eu H« x.y 01- ^ »• ^ »" 

610 615 
„eu val Thr »t 01» Thr Ma 01* AS„ olu val olu Leu olu Asr, * 

625 630 

Al a M Olu Ser Lys Ser Olu H, W - - Olu Ma, Ser Ser » 

645 650 

„p Ser «„ Ser Ser 1» He «, ^ «. Ser ^ ™ ™ ™1 

660 665 

r „ t^, qpr Thr Lys Glu Ala Leu 
Arg Gly Ser Gin Ala Gin Asp Arg Lys Leu Ser Y 

675 680 

Asp Glu Ser lie Pro Pro Val Ser P.e T r P Arg lie Me, Lys Leu Asn 

695 /UU 

L au Thr Olu Trp «= Tyr Phe v.l ».l 0!y Val Phe Cys Ma II. .1. 

710 

705 /1U 

M „ Oly Oly » 0!„ Pro Ma Phe Ma XI. .1. »» S.r Lys II. 

725 MU 

Gly val Phe Thr « 3 He »p «. Pro «u Thr Lys « «. »» »r 

740 745 

755 750 



690 695 



1,1^ Gl T - r - 1r Leu 

775 



Thr Phe fhe Leu --y 
770 



Thr LyS M Leu Tyr H.t Val Phe KS Ser «t Leu «■ 01. »P 

790 

785 /yU 

Thr Thr GlY Ala Leu Thr Thr 
Val Ser Trp Phe Asp Asp Pro Lys Asn Thr 815 

805 810 

^ pin Vai Lys Gly Ala He Gly Ser Arg 

Arg Leu Ala Asn Asp Ala Axa G.n ^ -Y ^ 

320 
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Leu Ala Val lie Thr Gin Asn He Ala Asn Leu Gly Thr Gly lie IU 
835 840 845 



lie Ser Phe He Tyr Gly Trp Gin Leu Thr Leu Leu Leu Leu Ala He 
850 



855 860 



Val Pro lie He Ala He Ala Gly Val Val Glu Met Lys Met Leu Ser 



865 



870 875 880 



Gly Gin Ala Leu Lys Asp Lys Lys Glu Leu Glu Gly Ala Gly Lys lie 
885 890 895 

Ala Thr Glu Ala He Glu Asn Phe Arg Thr Val Val Ser Leu Thr Gin 
900 905 910 

Glu Gin Lys Phe Glu His Met Tyr Ala Gin Ser Leu Gin Val Pro Tyr 
915 920 925 

Arg Asn Ser Leu Arg Lys Ala His He Phe Gly He Thr Phe Ser Phe 
930 935 940 

Thr Gin Ala Met Met Tyr Phe Ser Tyr Ala Gly Cys Phe Arg Phe Gly 
945 950 955 960 

Ala Tyr Leu Val Ala His Lys Leu Met Ser Phe Glu Asp Val Leu Leu 
965 970 975 

Val Phe Ser Ala Val Val Phe Gly Ala Met Ala Val Gly Gin Val Ser 
980 985 990 

Ser Phe Ala Pro Asp Tyr Ala Lys Ala Lys He Ser Ala Ala His He 
995 1000 1° 05 

lie Met He He Glu Lys Thr Pro Leu He Asp Ser Tyr Ser Thr Glu 
1010 1015 1020 

v , .. . . ■_ Qiu Glv Asn Val Thr Phe Gly Glu Val 

"or- mm 1035 1040 

Val Phe Asn Tyr Pro Thr Arg Pro Asp He Pro Val Leu Gin Gly Leu 
10 45 1050 1055 

Ser Leu Glu Val Lys Lys Gly Gin Thr Leu Ala Leu Val Gly Ser Ser 
1060 1065 1070 

Gly Cys Gly Lys Ser Thr Val Val Gin Leu Leu Glu Arg Phe Tyr Asp 
1075 1080 1° 85 
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Pro Leu Ala Gly Lys Val Leu Leu Asp Gly Lys Glu He Lys Arg Leu 
1090 1095 1100 

Asn Val Gin Trp Leu Arg Ala His Leu Gly He Val Ser Gin Glu Pro 

1105 mo 1115 1120 

lie Leu Phe Asp Cys Ser He Ala Glu Asn He Ala Tyr Gly Asp Asn 
1125 H30 I" 5 

Ser Arg Val Val Ser Gin Glu Glu lie Val Arg Ala Ala Lys Glu Ala 
1140 H45 H50 

Asn He His Ala Phe He Glu Ser Leu Pro Asn Lys Tyr Ser Thr Lys 
1155 H60 

Val Gly Asp Lys Gly Thr Gin Leu Ser Gly Gly Gin Lys Gin Arg He 
1170 H75 H80 

Ala lie Ala Arg Ala Leu Val Arg Gin Pro His lie Leu Leu Leu Asp 
1185 H90 1200 

Glu Ala Thr Ser Ala Leu Asp Thr Glu Ser Glu Lys Val Val Gin Glu 
1205 1210 121 5 

Ala Leu Asp Lys Ala Arg Glu Gly Arg Thr Cys lie Val He Ala His 
1220 1225 1230 

Arg Leu Ser Thr He Gin Asn Ala Asp Leu He Val Val Phe Gin Asn 
12 35 1240 1245 

Gly Arg Val Lys Glu His Gly Thr His Gin Gin Leu Leu Ala Gin Lys 
1250 1255 1260 

Gly He Tyr Phe Ser Met Val Ser Val Gin Ala Gly Thr Lys Arg Gin 

inn 1275 12 80 

1265 1270 1 



<;:io> 5 

<211> 4189 
<212> DNA 

<?. 13> Mus musculus 
<22 0> 

<223> Mouse MDR-1 
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atggagtttg aagagaacct taagggaaga gcagacaaga acttctcgaa gatgggcaaa 60 
aagagtaaaa aggagaagaa agaaaagaaa cctgctgttg gcgtatttgg gatgtttcgc 120 
tatg cagatt ggctggacaa gctgtgcatg attctgggaa ctctcgctgc tattatccat 180 
ggaacattac ttcccctctt gatgctggtg tttggaaaca tgacagatag ttttacaaaa 240 
gcagaagcca gtattctgcc aagcattact aatcaaagtg gacccaacag tactctgatc 300 
atcagcaaca gcagtctgga ggaagagatg gccatatacg cctactatta caccgggatt 360 
ggtgctggtg tgctcatagt tgcctacatc caggtttcac tttggtgcct ggcagctgga 420 
agacagatac acaagattag gcagaagttt ttccatgcta taatgaatca ggagataggc 480 
tggtttgatg tgcatgatgt tggggagctc aacacccggc tcacagatga tgtctccaaa 540 
attaatgacg gaattggtga caaaattggg atgttttttc agtccataac cacattttta 600 
gccggtttta tcataggatt tataagtggt tggaagctaa cccttgtcat tttggctgtc 660 
agccctctta ttggattgtc atctgctttg tgggcaaagg tattgacttc atttactaat 720 
aaggaactcc aggcttatgc aaaagctgga gcagttgctg aagaagtctt agcagccatc 780 
agaactgtga ttgcctttgg aggacaacag aaggaacttg aaaggtacaa taaaaattta 840 
gaagaagcta aaaatgttgg cataaagaaa gctatcacag ccagcatttc gataggcatt 900 
gcctacctgt tggtctatgc atcatatgca ctggcattct ggtatgggac atccttggtc 960 
ctctcaaa.g aatattctat tggagaagtg cttactgtct tcttctctat tttgttgggg 1020 
acttttagta ttggacactt ggccccaaac atagaagcct ttgcaaacgc acgaggggca 1080 

^r^arrra ttaacaqctt ctcaacaaag u4u 
3 . ■ ~ 



~j> cjl u. i^i Ct ^* a - 



gcctttgaaa tcttcaayaL actttgc 
ggctacaaac cagacagtat aatgggaaac ttagagttta aaaatgttca cttcaactac 1200 
ccatcgagaa gcgaagttca gatcttgaag ggcctcaatc tgaaggtgaa gagcggacag 1260 
acggtggcct tggttggcaa cagtggctgt ggaaaaagca caactgtcca gctgatgcag 1320 
aggctctacg accccctgga gggcgtggtc agtatcgacg gacaagacat cagaaccatc 1380 



aatgtgaggt atctgaggga gatcattggt gtggtgagtc aggaacctgt 
accacgatcg ccgagaacat tcgctatggc cgagaagatg tcaccatgga 
aaagctgtca aggaagccaa tgcctatgac ttcatcatga aactgcccca 



accctggtug gtgagagagg ggcgcagctg agtgggggac agaaacagag 
gC ccgggccc tggtccgcaa tcccaagatc cttttgttgg acgaggccac 
gatacagaaa gtgaagctgt ggtgcaggcc gcactggata aggctagaga 
accattgtga tagctcatcg cttgtctaca gttcgtaatg ctgacgtcat 
gatggtggtg tcattgtgga gcaaggaaat catgatgagc tcatgagaga 
t acttcaaac ttgtcatgac acagactaga ggaaatgaaa ttgaaccagg 
t atggatccc agagtgacac tgatgcttct gaactgactt cagaagaatc 
ttaataagga gatcaattta cagaagtgtc cacagaaagc aagaccaaga 
agtatgaaag aggctgtgga tgaagatgtg cctctggttt ccttttggcg 
ctaaatctaa gtgaatggcc ttatttactt gttggcgtac tttgcgctgt 
tgca tacaac cagtgtttgc catagtattt tcaaggattg taggggtttt 
gatgaccatg aaactaaacg acagaattgt aatttgtttt ccctgttctt 
gggctgattt cttttgttac atatttcttt cagggcttca catttggcaa 
atcctcacca agcgagtccg atacatggtt ttcaaatcca tgctgagaca 
tggttcgatg accataagaa cagcactggc tcactgacca ccaggctcgc 
^t.agtatta aaggggcgat gggcgccagg cttgctgtag ttacccagaa 

n3n , r , trrt ctccttagtc caLyyctggc agctgacac 
ctcgggacag gagtcatcci: y 

gt aattatac cgctcattgt attgggcgga attattgaaa tgaagctgtt 
gccttgaagg acaagaaaca gcttgagatc tctgggaaga ttgctacaga 
aacttccgca ctattgtctc tttgactcgg gagcagaagt ttgaaaccat 
agcttgcagg taccatacag aaatgcgatg aagaaagcac acgtgtttgg 



gctgtttgcc 
tgagattgag 
ccaatttgac 
aatcgccatt 
ctcagccctg 
aggccggacc 
tgctggtttt 
aaagggcatt 
aaataatgct 
caaatcacct 
gagaagactt 
gatcctaaat 
tataaatggg 
ttcaagagat 
tctggttatg 
agccggagag : 
ggatataagc 
cagtgatgct 
tgtagcaaac 
tcLact tgta 
gtctggccaa 
agcaattgaa 
gtatgcccag 
gatcacgttc 



1440 
150 0 
15 6 0 
1620 
1630 
1740 
1S00 
1860 
192 0 
19 8 0 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 



2640 
2700 
2760 
2820 



19 



«c«caccc „,cc« t t a M c tg c« a c t tcc Wtt 

tM3t9I c.c ,ac»c t .. t W «t« t c »40 

tttM «c=. 3 -,c tMt tc.U M c t c c W c t a„= «c„. 3000 

ItaK „c, t = t «. K . t «=«.—» — CMC " Ca9C 5060 

acagagggct tJ »c= t ,c •"«»'« 
, a5tat cc« cccoacccaa c.«c M „ =«c, gggg c 3180 
I3 „„ t M0 c=c tg3t M «»,t „=«t gg0 a — — »" 

««««« =a tOT c tgg » «»«aaa 3 

„ac M ,ac g t c«„« == 9 «c t c,c c tMS c, ttJ «-c, W , 3360 
«„«=«=. S ca tM c W 3 .«c « t3g a g aca ««»cc ggg = 3420 
BTO „«« »a ag3 =a g c — — " Ca ° tgCOt 3480 

gat » aU c, ,c« Wt -™ 3CMaaSCM 

tIcaKt „ t c g c,c 0t3 c « KSt », ^cc, — »•« 
» tWl c tgg a t .=a 0 a aa gtg aa,a g aa 3 c g c tg3 a caaa 3 cca 33 3S60 

g aa gg =c 3 =. cc tl =, Wt S .~c c,= t9t «. =« t cc W a c g c 33 a=« g 3«0 
, tCg t ggW ca,a 3t ca, S 3 a 3 cac 33 ca cccacca 3 =a 3 c tg c Mg c g 3730 

w „c, 3 c Cg3 a g ca a gCg c t ca M »« 

a t c„a 3gtg c«.« «~ """"" 3900 

a„ OT — — 3560 

. ^^nrnara attaaacagg 4020 

taaacaaacc aaaatcggaa acaaacaaac — = - 

g «a Mtt « t - tW>tt ~» 4080 

„ ttt t5 « t c* t «t« ttt « «c t ,c t « c t „, t ,. t 
gt a.aaa 3 ca ctatttccta aatt 3 =«at ,a.a,«.aa ttttcat.t 
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<211> 1276 
<212> PRT 

<2 13 > Mus mus cuius 
< 2 2 0 > 

<223> Mouse MDR-1 



<400> 6 

Met Glu Phe Glu Glu Asn Leu Lys Gly Arg Ala Asp Lys Asn Phe Ser 
15 10 15 

Lys Met Gly Lys Lys Ser Lys Lys Glu Lys Lys Glu Lys Lys Pro Ala 
20 25 30 

Val Gly Val Phe Gly Met Phe Arg Tyr Ala Asp Trp Leu Asp Lys Leu 
35 40 45 

Cys Met He Leu Gly Thr Leu Ala Ala He He His Gly Thr Leu Leu 
50 55 60 

Pro Leu Leu Met Leu Val Phe Gly Asn Met Thr Asp Ser Phe Thr Lys 
65 70 75 80 

Ala Glu Ala Ser He Leu Pro Ser He Thr Asn Gin Ser Gly Pro Asn 
85 90 95 

Ser Thr Leu He He Ser Asn Ser Ser Leu Glu Glu Glu Met Ala He 
100 105 HO 

Tyr Ala Tyr Tyr Tyr Thr Gly He Gly Ala Gly Val Leu He Val Ala 
115 120 125 

Tyr He Gin Val Ser Leu Trp Cys Leu Ala Ala Gly Arg Gin He His 
130 135 140 

Lys He Arg Gin Lys Phe Phe His Ala He Met Asn Gin Glu He Gly 
145 150 155 160 



Trp Phe rtSp Val His Asp Val Gly Giu Leu Asn irir ± 

165 170 175 

Asp Val Ser Lys He Asn Asp Gly He Gly Asp Lys He Gly Met Phe 
180 185 190 

Phe Gin Ser He Thr Thr Phe Leu Ala Gly Phe He He Gly Phe He 

195 200 205 

Ser Gly Trp Lys Leu Thr Leu Val He Leu Ala Val Ser Pro Leu He 
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210 215 220 

Gly ^eu Ser Ser Ala Leu Trp Ala Lys Val Leu Thr Ser Phe Thr Asn 
225 230 235 240 

Lys Glu Leu Gin Ala Tyr Ala Lys Ala Gly Ala Val Ala Glu Glu Val 
245 250 255 

Leu Ala Ala lie Arg Thr Val lie Ala Phe Gly Gly Gin Gin Lys Glu 
260 265 270 

Leu Glu Arg Tyr Asn Lys Asn Leu Glu Glu Ala Lys Asn Val Gly Tie 
275 280 285 

Lys Lys Ala lie Thr Ala Ser lie Ser He Gly lie Ala Tyr Leu Leu 
290 295 300 

Val Tyr Ala Ser Tyr Ala Leu Ala Phe Trp Tyr Gly Thr Ser Leu Val 
305 310 315 320 

Leu Ser Asn Glu Tyr Ser lie Gly Glu Val Leu Thr Val Phe Phe Ser 
325 330 335 

lie Leu Leu Gly Thr Phe Ser lie Gly His Leu Ala Pro Asn lie Glu 
340 345 350 

Ala Phe Ala Asn Ala Arg Gly Ala Ala Phe Glu lie Phe Lys lie lie 
355 360 365 

Asp Asn Glu Pro Ser lie Asp Ser Phe Ser Thr Lys Gly Tyr Lys Pro 
370 375 380 

Asp Ser lie Met Gly Asn Leu Glu Phe Lys Asn Val His Phe Asn Tyr 
335 390 395 400 

Pro Ser Arg Ser Glu Val Gin lie Leu Lys Gly Leu Asn Leu Lys Val 
405 410 415 

Lys Sex Giy Gin Tnr vai. Ala _jeu vai Giy ash ocr ; .jj^y lvs ; jiy ^ys 
420 425 430 

Ser Thr Thr Val Gin Leu Met Gin Arg Leu Tyr Asp Pro Leu Glu Gly 
435 440 445 

Val Val Ser lie Asp Gly Gin Asp lie Arg Thr lie Asn Val Arg Tyr 
450 455 460 

Leu Arg Glu lie lie Gly Val Val Ser Gin Glu Pro Val Leu Phe Ala 

22 



465 



470 



475 



480 



Thr Thr He Ala Glu Asn He Arg Tyr Gly Arg Glu Asp Val Thr Met 
485 490 495 

Glu He Glu Lys Ala Val Lys Glu Ala Asn Ala Tyr Asp Phe He 



Asp 



500 



505 



510 



Met Lys Leu Pro His Gin Phe Asp Thr Leu Val Gly Glu Arg Gly Ala 

520 525 



515 



Gin Leu Ser Gly Gly Gin Lys Gin Arg He Ala lie Ala Arg Ala Leu 



530 "5 540 



Val Arg Asn Pro Lys He Leu Leu Leu Asp Glu Ala Thr Ser Ala Leu 

555 560 



545 



Asp 



550 



Thr Glu Ser Glu Ala Val Val Gin Ala Ala Leu Asp Lys Ala Arg 



Glu Gly Arg Thr 
580 



565 570 575 

Thr He Val He Ala His Arg Leu Ser Thr Val Arg 



585 



590 



Asn 



Ala Asp Val He Ala Gly Phe Asp Gly Gly Val He Val Glu Gin 
595 600 605 



Gly Asn His Asp Glu Leu Met Arg Glu Lys Gly He Tyr Phe Lys Leu 

615 620 



610 



Thr Gin Thr Arg Gly Asn Glu He Glu Pro Gly Asn Asn Ala 
630 635 640 

Tyr Gly Ser Gin Ser Asp Thr Asp Ala Ser Glu Leu Thr Ser Glu Glu 



Val Met 
625 



645 



650 



655 



Ser Lys Ser Pro Leu He Arg Arg Ser He Tyr Arg Ser Val His Arg 

665 670 



660 



Lys Gin Asp oiu 

675 680 



Leu Ser Met Lys Glu Ala Val Asp Glu 

685 



Asp 



Val Pro Leu Val Ser Phe Trp Arg He Leu Asn Leu Asn Leu Ser 



690 



695 



700 



Glu Trp Pro Tyr Leu Leu Val Gly Val Leu Cys Ala Val He Asn Gly 

Tin 715 720 

705 710 



Cys He Gin Pro Val Phe Ala He Val Phe Ser Arg He Val Gly Val 

23 



725 



730 



735 



phe S er Arg Asp Asp Asp 



His Glu Thr Lys Arg 



Gin Asn Cys Asn Leu 



740 



745 



750 



Phe Ser Leu 
755 



Phe Phe Leu Val Met Gly Leu I 



le Ser Phe Val Thr Tyr 



760 



765 



Phe Phe 
770 



Gin Gly Phe Thr Phe 



Gly Lys Ala Gly Gli 



He Leu Thr Lys 



775 



780 



Arg Va 
785 



™ +- uai Phe Lys Ser Met 
1 Arg Tyr Met Val pne 



790 



Leu Arg Gin Asp 
795 



He Ser 
800 



Trp 



Phe Asp Asp His 
805 



Lys Asn Ser 



Thr Gly Ser Leu 



J10 



Thr Thr Arg Leu 
815 



Ala Ser Asp Ala Ser Ser 



Val Lys Gly Ala Met 



Gly Ala Arg Leu Ala 



820 



825 



830 



Val Val Thr Gin Asn Val Ala Asn 



Leu Gly Thr Gly Val He Leu Ser 



835 



840 



845 



Leu Val Tyr 
850 



Gly Trp Gin Leu Thr Leu 



Leu Leu Val 



Val He He Pro 



855 



}60 



He Val Leu G 



Leu 
865 



Ala Leu Lys 



ly Gly He He Glu Met Lys Leu 



870 



Asp Lys Lys Gin Leu 



885 



875 



Glu He Ser 
890 



Leu Ser Gly Gin 
880 



Gly Lys He Ala Thr 



895 



Glu Ala He Glu Asn 
900 



Phe Arg Thr He 



Val Ser Leu Thr Arg 



Glu Gin 



905 



910 



Lys 



phe Glu Thr Met Tyr 



Ala Gin Ser Leu Gin Va 



920 



1 pro Tyr Arg Asn 
925 



Ala Met Lys Lys 
930 



Ala His Va 



1 Phe Gly He Thr me 



935 



940 



Ala Met Met Tyr Phe Ser Tyr 



Ala Ala Cys Phe Arg 



-, ^ Dhe : i : nr 



Phe Gly Ala Tyr 



945 



Leu 



Ser 



950 



955 



960 



Val 



Ala Gin Gin Leu Me 



t Thr Phe Glu Asn Va 



96 5 



970 



1 Met Leu Val Phe 
975 



i i \ / m. j_ a 



Ala Val Vai me 



vet Ala 



la Ala Gly Asn Thr Ser Ser Phe 
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980 

Ala Pro Asp Tyr 
995 



985 



990 



Ma Lys Ala Lys Val Ser Ala Ser His He He Arg 



1000 



1005 



He He Glu Lys Thr Pro 
1010 



Glu He Asp Ser Tyr Ser Thr Glu Gly Leu 



1015 



1020 



rm Plv Asn Val Lys Phe Asn Gly Val Gin Phe 
Lys Pro Thr Leu Leu Glu Gly Asn va y 



1025 



Asn Tyr Pro 



1030 



Thr Arg Pro Asn lie Pro Val Leu Gin Gly Leu^Ser Leu 



1045 



1050 



Glu v.i w. w oiy «i» *» — " a Leu val Gly se \tZ Gly 

1060 1065 

01y WS Ser Tht V.! V.1 01. T: - - P*. T£ Pro »t 

1075 1080 

r*^, 7 wq filu He Lys Gin Leu Asn Val 
Ala Gly Ser Val Phe Leu Asp Gly Lys Glu 



1090 



1095 



Gin Trp ,=u Ar 3 M. His I*. Gly He Valuer «= Glu Pro n. I-u 



1105 
Phe Asp 



1110 



1115 



Cys Ser He Ala Glu Asn He Ala Tyr Gly Asp Asn Ser Arg 



1125 



1130 



Ala Val Ser 



His Glu Glu He Val Arg Ala Ala Lys Glu Ala Asn lie 



1140 



1145 



1150 



His Gin Phe He Asp Ser Leu Pro Asp 



Lys Tyr Asn Thr Arg Val Gly 



1155 



1160 



Asp 



Lys Gly Thr Gin Leu Ser Gly Gly Gin Lys 



1170 



Ala Arg Aid Leu 
1185 



1175 



a Leu Val Arg Gin fro m = 



1165 

Gin Arg He Ala He 
1180 



1190 



1195 



_eu T.ru Asp Glu Aia 
1200 



a Thr Hu Ser Glu Lys Val Val Gin Glu Ala Leu 
Thr Ser Ala Leu Asp Thr Glu Ser ^ xu y 1215 



1205 



^ riM riv Arq Thr Cys He Val He Ala His Arg Leu 
Asp Lys Ala Arg Glu Giy Arg im y 



122 0 



Thr lie Gin Asn Ala Asp 



1225 



Leu He Val Val He Glu Asn Gly Lys 



25 



1235 



1240 



1245 



Val Lys Glu His Gly Thr His Gin Gin Leu Leu Ala Gin Lys Gly He 

1250 1255 1260 

Tyr Phe Ser Met Val Gin Ala Gly Ala Lys Arg Ser 

11:65 1270 1275 



<210> 7 

<211> 4788 

<212> DNA 

<213> Mus musculus 

<220> 

<223> Mouse MDR-3 
<400> 7 

atggaacttg aagaggacct taagggaaga gcagacaaga acttctcaaa gatgggcaaa 60 



aagagtaaaa 
ta:;gcaggtt 
ggagtggcgc 
gtaggaaacg 
gccaaactgg 
gtgctcatag 
cacaagatca 
gtgcatgacg 
ggaat tggtg 



aggagaagaa agaaaagaaa ccagcagtca gtgtgcttac aatgtttcgt 12 0 



ggctagacag gttgtacatg ctggtgggaa 



tcccacttat gatgctgatc tttggtgaca 
tctctaaaaa cagtactaat atgagtgagg 
aggaagaaat gaccacgtac gcctactatt 



ttgcctacat ccaggtttca ttttggtgcc 
ggcagaagtt ttttcatgct ataatgaatc 
ttggggagct caacacccgg ctcacagatg 
acaaaatcgg aatgttcttc caggcaatgg 



ctctggctgc tattatccat 180 
tgacagatag ctttgcaagt 240 
ccgataaaag agccatgttt 300 
acaccgggat tggtgctggt 360 
tggcagctgg aagacagata 42 0 
aggagatagg ctggtttgat 430 
atgtttccaa aattaatgaa 540 
caacattttt tggtggtttt 600 



ataataggat ttacccqtgg ctggaagcta acccLtgiga ttLtggccat cayccctgrr oou 
cttggactgt cagctggtat ttgggcaaag atattgtctt catttactga taaggaactc 720 
catgcttatg caaaagctgg agcagttgct gaagaagtct tagcagccat cagaactgtg 730 
attgcgtntg gaggacaaaa gaaggaactt gaaaggtaca ataacaactt ggaagaagct 840 
aaaaggctgg ggauaaagaa ayctatcacg gLtaaCatCL ^^a^yyty^ 



26 



cttatctatg catcatatgc tctggcattc tggtatggga cttccttggt catctccaaa 960 
gaatactcta ttggacaagt gctcactgtc ttcttttccg tgttaattgg agcattcagt 1020 
gttggacagg catctccaaa tattgaagcc ttcgccaatg cacgaggagc agcttatgaa 1080 
gtcttcaaaa taattgataa taagcccagt atagacagct tctcaaagag tgggcacaaa 1140 
ccagacaaca tacaaggaaa tctggaattt aagaatattc acttcagtta cccatctcga i::00 
aaagaagttc agatcttgaa gggcctcaat ctgaaggtga agagcggaca gacggtggcc 1260 
ctggttggca acagtggctg tggaaaaagc acaactgtcc agctgatgca aaggctctac 1320 
gaccccctag atggcatggt cagtatcgac ggacaggaca tcagaaccat caatgtgagg 1380 
tatctgaggg agatcattgg tgtggtgagt caggaacctg tgctgtttgc caccacgatc 1440 
gccgagaaca ttcgctatgg ccgagaagat gtcaccatgg atgagattga gaaagctgtc 1500 
aaggaagcca atgcctatga cttcatcatg aaactgcccc accaatttga caccctggtt 1560 
ggtgagagag gggcgcacgt gagtggggga cagaaacaga gaatcgccat tgcccgggcc 162 0 
ctggtccgca atcccaagat ccttttgttg gacgaggcca cctcagccct ggatacagaa 1680 
agtgaagctg tggttcaggc cgcactggat aaggctagag aaggccggac caccattgtg 1740 
atagctcatc gcttgtctac cgttcgtaat gctgacgtca ttgctggttt tgatggtggt 1800 
gtcattgtgg agcaaggaaa tcatgatgag ctcatgagag aaaagggcat ttacttcaaa 1860 
cttgtcatga cacagacagc aggaaatgaa attgaattag gaaatgaagc ttgtaaatct 1920 
aaggatgaaa ttgataattt agacatgtct tcaaaagatt caggatccag tctaataaga 1980 
agaagatcaa ctcgcaaaag catctgtgga ccacatgacc aagacaggaa gcttagtacc 2040 
aaayaggccc tggatgaaga tgtacctcca gcrtcctttt ggcggatcct gaagttgaat : 10 0 
tcaactgaat ggccttattt tgtggttggt atattctgtg ccataataaa tggaggctta 2160 
cagccagcat tctccgtaat attttcaaaa gttgtagggg tttttacaaa tggtggcccc 2220 
cctgaaaccc agcggcagaa cagcaacttg ttttccttgt tgtttctgat ccttgggatc 2280 
atttctttca ttacattttt tcttcagggc ttcacatttg gcaaagctgg agagatcct 



) t .1 n 
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accaagcgac tccgatacat ggttttcaaa 
gatgacccta aaaacaccac cggagcactg 
gtgaaagggg ctacagggtc taggcttgct 
acaggaatca tcatatccct aatctatggc 
gtacccatca ttgcgatagc tggagtggtt 
aaagataaga aggaactaga aggttctgga 
cgcactgttg tctctttgac tcgggagcag 
cagataccat acagaaatgc gatgaagaaa 
acccaggcca tgatgtattt ttcttatgct 
acacaacaac tcatgacttt tgaaaatgtt 
gccatggcag tggggcaggt cagttcattc 
gcatcccaca tcatcaggat cattgagaaa 
ggcctaaagc cgaatatgtt ggaaggaaat 
cccacccgac ccagcatccc agtgcttcag 
acgctggccc tggtgggcag cagtggctgc 
cgcttctacg accccatggc tggatcagtg 
aatgtccagt ggctccgagc acagctgggc 
tgcagcatcg cagagaacat tgcctacgga 
attgtgaggg cagccaagga ggccaacatc 
tacaacacra gagtaggaga caaaqqcact 
gccatcgcac gcgccctcgt cagacagcct 
gctctggata cagaaagtga aaaggttgtc 
cgcacctgca ttgtgatcgc tcaccgcctg 
gtgattcaga acggcaaggt caaggagcac 

28 




tccatgctga gacaggatgt gagctggttt 2400 
accaccaggc tcgccaacga tgctgctcaa 2460 
gtgattttcc agaacatagc aaatcttggg 2520 
tggcaactaa cacttttact cttagcaatt 2580 
gaaatgaaaa tgttgtctgg acaagcactg 2640 
aagattgcta cggaagcaat tgaaaacttc 2700 
aagtttgaaa ccatgtatgc ccagagcttg 2760 
gcacacgtgt ttgggatcac gttctccttc 2820 
gcttgtttcc ggttcggtgc ctacttggtg 2880 
ctgttagtat tctcagctat tgtctttggt 2940 
gctcctgact atgcgaaagc aacagtgtca 3000 
acccccgaga ttgacagcta cagcacgcaa 3060 
gtgcaattta gtggagtcgt gttcaactat 3120 
gggctgagcc ttgaggtgaa gaagggccag 3180 
gggaagagca cagtggtcca gctgctcgag 3240 
tttctagatg gcaaagaaat aaagcaactg 3300 
attgtgtccc aagagcccat tctctttgac 3360 
gacaacagcc gggtcgtgtc ttatgaggag 3420 
caccagttca tcgactcgct acctgataaa 3480 
cagctgtcgg gtgggcagaa gcagcgcatc Jd4u 
cacattttac ttctggacga agcaacatca 3600 
caggaagcgc tggacaaagc cagggaaggc 3660 
tccaccatcc agaacgcgga cttgatcgtg 3720 
ggcacccacc agcagctgct ggcgcagaag 3780 



g 



ggcatctact tctcaatggt cagtgtgcag gctggagcaa agcgctcatg aactgtgacc 3840 
atgtaagatg ttaagtattt ttattgtttg tattcatata tggtgtttaa tccaagtcaa 3900 
aaggaaaaca cttactaaaa tagccagtta tctattttct gccacagtgg aaagcattta 3960 
gtttggttta gagtcttcag aggctttgta attaaaaaaa caaaaataga tacagcatca 4020 
aatggagatt aatgctttaa aatgcactat aaaatttata aaagggttaa aagtgaatgt 4080 
ttgataatat atacttttat ttatactttc tcatttgtaa ctataactga tttctgctta 4140 
acaaattatg tatgtatcaa aaattactga aatgtttgta taaagtatat atagtgaaac 4200 
tgagcattca tatttttgag ttattttgct caaatgcatg cgaaattata tattgtccca 4260 
actgggatat tgtacataat tttagccttt aaaaaacagt ccattactgg ggggaggggg 4320 
catcactcta tgggcaaagt gttactcaga catgggcacc tgagttcaga tccctaccac 4380 
ctaagtaagc agacaaggtg tggtgttttt gtaatgccag tgctagaggc agaaaagaca 4440 
atcctgcag gctcagtggc tggccaaaca gcctagccaa catagcgcgt tccaggttca 4500 
gtgagaaaac ttgtctcaaa aatcagaggg aaaagcaaat gaggtgtcag ccatgtgcac 4560 
tcatgcaaat gccatacatg cagaagtatg tgcacacaca cgcacacatt aaccaacgac 4620 
tagcaaggaa aatgaaggtg gataagaggg gtgggactgg gacaaaggag ggtacctgga 46 80 
tgaatatgac tgaaggacgt tatgtacaca tatgaaaacg tcgtactgaa actcactaca 4740 
atgtatactt aatatattgc taataaaata tttttaaaag aaaaaaat 4788 



<210> 8 
<211> 1276 

<Ji3> Mus musculus 
<220> 

<22 3> Mouse MDR-3 
<400> 8 

M^t Giu Leu Glu Glu Asp Leu Lys Gly Arg Ala Asp Lys Asn Phe Ser 
""l 5 10 15 

Lys Met Gly Lys Lys Ser Lys Lys Glu Lys Lys Glu Lys Lys Pro Ala 

29 



20 



25 



30 



Val Ser Val Leu Thr Met Phe Arg Tyr Ala Gly Trp Leu Asp Arg Leu 



35 



40 



45 



Tyr Met Leu Val Gly Thr Leu Ala Ala He He His Gly Val Ala Leu 



50 



55 



60 



Pro Leu Met Met Leu He Phe Gly Asp Met Thr Asp Ser Phe Ala Ser 



65 



70 



75 



80 



Val Gly Asn Val Ser Lys Asn Ser Thr Asn Met Ser Glu Ala Asp Lys 
85 90 95 

Arg Ala Met Phe Ala Lys Leu Glu Glu Glu Met Thr Thr Tyr Ala Tyr 
100 105 HO 

Tyr Tyr Thr Gly He Gly Ala Gly Val Leu He Val Ala Tyr He Gin 



115 



120 



125 



Val Ser Phe Trp Cys Leu Ala Ala Gly Arg Gin He His Lys He Arg 

135 1^0 



130 



Gin Lys Phe Phe His 



Ala He Met Asn Gin Glu He Gly Trp Phe Asp 



155 



160 



145 150 

Val Gly Glu Leu Asn Thr Arg Leu Thr Asp Asp Val Ser 



Val His Asp 



165 



170 



175 



Lys He Asn Glu Gly He Gly Asp Lys He Gly Met Phe Phe Gin Ala 
180 185 190 

Met Ala Thr Phe Phe Gly Gly Phe He He Gly Phe Thr Arg Gly Trp 

200 205 



Lys 



195 



Leu Thr Leu Val He Leu 



Ala He Ser Pro Val Leu Gly Leu Ser 



210 



215 



220 



-r- i _ r-^^- c^^- D"ho Thr- Aqn iiVS GlU LeU 

Ala Gly He Trp Ala i^ys x±e ^u. o^x 

230 235 240 



His 



Ala Tyr Ala Lys Ala Gly Ala Val Ala Glu Glu Val Leu Ala Ala 

250 2 55 



245 



Gly Gly Gin Lys Lys Glu Leu Glu Arg 
260 265 270 

Glu Glu Ala Lys Arg Leu Gly He Lys Lys Ala 



He Arg Thr Val He Ala Phe 
260 

Tyr Asn Asn Asn Leu 



30 



275 



280 285 



He Thr Ala Asn He Ser Met Gly Ala Ala Phe Leu Leu He Tyr Ala 
290 295 300 

Ser Tyr Ala Leu Ala Phe Trp Tyr Gly Thr Ser Leu Val He Ser Lys 
305 310 315 320 

Glu Tyr Ser He Gly Gin Val Leu Thr Val Phe Phe Ser Val Leu He 
325 330 335 

Gly Ala Phe Ser Val Gly Gin Ala Ser Pro Asn He Glu Ala Phe Ala 
340 345 350 

Asn Ala Arg Gly Ala Ala Tyr Glu Val Phe Lys He He Asp Asn Lys 
355 360 365 

Pro Ser He Asp Ser Phe Ser Lys Ser Gly His Lys Pro Asp Asn He 
370 375 380 

Gin Gly Asn Leu Glu Phe Lys Asn He His Phe Ser Tyr Pro Ser Arg 
385 390 395 400 

Lys Glu Val Gin He Leu Lys Gly Leu Asn Leu Lys Val Lys Ser Gly 
405 410 415 

Gin Thr Val Ala Leu Val Gly Asn Ser Gly Cys Gly Lys Ser Thr Thr 
420 425 430 

Val Gin Leu Met Gin Arg Leu Tyr Asp Pro Leu Asp Gly Met Val Ser 
435 440 445 

He Asp Gly Gin Asp He Arg Thr He Asn Val Arg Tyr Leu Arg Glu 
450 455 460 

He He Gly Val Val Ser Gin Glu Pro Val Leu Phe Ala Thr Thr He 
465 470 475 480 

. r--i_ ?\ t "i o ZiT-rr Twr- f; " v Ara Glu Aso Val Thr Met Asp Glu lie 
485 490 495 

Glu Lys Ala Val Lys Glu Ala Asn Ala Tyr Asp Phe He Met Lys Leu 
500 505 510 

Pro His Gin Phe Asp Thr Leu Val Gly Glu Arg Gly Ala His Val Ser 
515 520 525 

Gly Gly Gin Lys Gin Arg He Ala He Ala Arg Ala Leu Val Arg Asn 
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530 535 540 

Pro Lys lie Leu Leu Leu Asp Glu Ala Thr Ser Ala Leu Asp Thr Glu 
545 550 555 560 

Ser Glu Ala Val Val Gin Ala Ala Leu Asp Lys Ala Arg Glu Gly Arg 
565 570 575 

Thr Thr lie Val lie Ala His Arg Leu Ser Thr Val Arg Asn Ala Asp 
580 585 590 

Val He Ala Gly Phe Asp Gly Gly Val He Val Glu Gin Gly Asn His 
595 600 605 

Asp Glu Leu Met Arg Glu Lys Gly He Tyr Phe Lys Leu Val Met Thr 
610 615 620 

Gin Thr Ala Gly Asn Glu He Glu Leu Gly Asn Glu Ala Cys Lys Ser 
625 630 635 640 

Lys Asp Glu He Asp Asn Leu Asp Met Ser Ser Lys Asp Ser Gly Ser 
645 650 655 

Ser Leu He Arg Arg Arg Ser Thr Arg Lys Ser He Cys Gly Pro His 
660 665 670 

Asp Gin Asp Arg Lys Leu Ser Thr Lys Glu Ala Leu Asp Glu Asp Val 
675 680 685 

Pro Pro Ala Ser Phe Trp Arg He Leu Lys Leu Asn Ser Thr Glu Trp 
690 695 700 

Pro Tyr Phe Val Val Gly He Phe Cys Ala He He Asn Gly Gly Leu 
705 710 715 720 

Gin Pro Ala Phe Ser Val He Phe Ser Lys Val Val Gly Val Phe Thr 
725 730 735 

Asn Gly Gly Pro Pro Glu Thr Gin Arg Gin Asn Ser /\sn j_. e 1 a ffl6 23 e ±. 
740 745 750 

Leu Leu Phe Leu He Leu Gly He He Ser Phe He Thr Phe Phe Leu 
755 760 765 

Gin Gly Phe Thr Phe Gly Lys Ala Gly Glu He Leu Thr Lys Arg Leu 
770 775 780 

Arg Tyr Met Val Phe Lys Ser Met Leu Arg Gin Asp Val Ser Trp Phe 
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7 8 5 790 795 800 

Asp Asp Pro Lys Asn Thr Thr Gly Ala Leu Thr Thr Arg Leu Ala Asn 
805 810 815 

Asp Ala Ala Gin Val Lys Gly Ala Thr Gly Ser Arg Leu Ala Val He 
820 825 830 

Phe Gin Asn He Ala Asn Leu Gly Thr Gly He He He Ser Leu He 
835 840 845 

Tyr Gly Trp Gin Leu Thr Leu Leu Leu Leu Ala He Val Pro He He 
850 855 860 

Ala He Ala Gly Val Val Glu Met Lys Met Leu Ser Gly Gin Ala Leu 
865 870 875 880 

Lys Asp Lys Lys Glu Leu Glu Gly Ser Gly Lys He Ala Thr Glu Ala 
885 890 895 

He Glu Asn Phe Arg Thr Val Val Ser Leu Thr Arg Glu Gin Lys Phe 
900 905 910 

Glu Thr Met Tyr Ala Gin Ser Leu Gin He Pro Tyr Arg Asn Ala Met 
915 920 925 

Lys Lys Ala His Val Phe Gly He Thr Phe Ser Phe Thr Gin Ala Met 
930 935 940 

Met Tyr Phe Ser Tyr Ala Ala Cys Phe Arg Phe Gly Ala Tyr Leu Val 
945 950 955 960 

Thr Gin Gin Leu Met Thr Phe Glu Asn Val Leu Leu Val Phe Ser Ala 
965 970 975 

Tie Val Phe Gly Ala Met Ala Val Gly Gin Val Ser Ser Phe Ala Pro 
980 985 990 

_ „ _ t TV „ rpv,^ i cor Ma qor His Tie lie Arq lie lie 

ASp iyi t\±<* i_>y^ Aiu j. j. 

995 1000 1° 05 

Glu Lys Thr Pro Glu He Asp Ser Tyr Ser Thr Gin Gly Leu Lys Pro 
1010 1015 1020 

Asn Met Leu Glu Gly Asn Val Gin Phe Ser Gly Val Val Phe Asn Tyr 
10 25 1030 1035 1040 

Pro Thr Arg Pro Ser He Pro Val Leu Gin Gly Leu Ser Leu Glu Val 



33 



1045 1050 1055 

Lys Lys Gly Gin Thr Leu Ala Leu Val Gly Ser Ser Gly Gys Gly Lys 
1060 1065 1070 

Ser Thr Val Val Gin Leu Leu Glu Arg ?he Tyr Asp Pro Met Ala Gly 
1075 1080 1085 

Ser Val ?he Leu Asp Gly Lys Glu lie Lys Gin Leu Asn Val Gin Trp 
10 9 0 1095 1100 

Leu Arg Ala Gin Leu Gly lie Val Ser Gin Glu Pro lie Leu ?he Asp 
1105 1110 1115 1120 

Cys Ser lie Ala Glu Asn lie Ala Tyr Gly Asp Asn Ser Arg Val Val 
1125 1130 1135 

Ser Tyr Glu Glu lie Val Arg Ala Ala Lys Glu Ala Asn lie His Gin 
1140 1145 1150 

Plie lie Asp Ser Leu Pro Asp Lys Tyr Asn Thr Arg Val Gly Asp Lys 
1155 1160 1165 

Gly Thr Gin Leu Ser Gly Gly Gin Lys Gin Arg lie Ala lie Ala Arg 
1170 1175 1180 

Ala Leu Val Arg Gin Pro His lie Leu Leu Leu Asp Glu Ala Thr Ser 
1185 1190 1195 1200 

Ala Leu Asp Thr Glu Ser Glu Lys Val Val Gin Glu Ala Leu Asp Lys 
1205 1210 1215 

Ala Arg Glu Gly Arg Thr Cys lie Val lie Ala His Arg Leu Ser Thr 
1220 1225 1230 

He Gin Asn Ala Asp Leu He Val Val He Gin Asn Gly Lys Val Lys 
1235 1240 1245 

G-.u His Giy 'ihr His Gin Gin Leu Leu Ala Gin Lys Gly He Tyr Phe 
1250 1255 1260 

Ser Met Val Ser Val Gin Ala Gly Ala Lys Arg Ser 
1265 1270 1275 



<210> 9 
<H1> 2719 
<212> DNA 
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<213> Homo sapiens 

<220> 
<::ji> cds 

<222> (205) . . (2172) 



<4U0> 9 

tciaggaacg caccgtgcac atgcttggtg gtcttgttaa gtggaaactg ctgctttaga 60 

gcctgtctgg aaggtccggg tgactcatcc caacatttac atccttaatt gttaaagcgc 120 

tgcccccgag cgcacgcatc ctgagatcct gagcctttgg ttaagaccga gctctatcaa 180 

gccgaaaaga taaaaactct ccag atg tct tec agt aat gtc gaa get ttt 231 

Met Ser Ser Ser Asn Val Glu Val Phe 
1 5 



ate cca gtg tea caa gga aac acc aat ggc ttc ccc gcg aca gtt tec 279 
lie- Pro Val Ser Gin Gly Asn Thr Asn Gly Phe Pro Ala Thr Val Ser 
in 15 20 25 



aat gac ctg aag gca ttt act gaa gga get gtg tta agt ttt cat aac 327 
Asn Asp Leu Lys Ala Phe Thr Glu Gly Ala Val Leu Ser Phe His Asn 
30 35 40 



acc tge tat cga gta aaa erg aag agt ggc ttt eta cct tgt cga aaa 375 
lie Cys Tyr Arg Val Lys Leu Lys Ser Gly Phe Leu Pro Cys Arg Lys 
45 50 55 



cca gtt gag aaa gaa ata tta teg aat ate aat ggg ate acg aaa cct 423 
Pro Val Glu Lys Glu lie Leu Ser Asn lie Asn Gly lie Met Lys Pro 
60 65 70 



ggc etc aac gee ate ctg gga ccc aca ggc gga ggc aaa tct teg tea 
Gly Leu Asn ALa lie Leu Gly Pro Thr Gly Gly Gly Lys Ser Ser Leu 
75 80 85 



.<-.t _i asp 



Pro Ser G 1 ^ L ^ u S ^ r G I v A s o 



9 0 9 5 10 0 1 0 d 



471 



519 



get ctg ata aat gga gca ccg cga cct gec aat ttc aaa tgt aat tea 567 
Val Leu lie Asn Gly Ala Pro Arg Pro Ala Asn Phe Lys Cys Asn Ser 
110 115 120 



ggc tac gtg gca caa gaC gaC gCt gtg atg ggc act ctg acg gtg aga 615 
Gly Tyr Val Val Gin Asp Asp Val Val Met Gly Thr Leu Thr Val Arg 
125 130 135 



35 



gaa aac tta 
Glu Asn Leu 
14 0 

aat cat gaa 
Asn His Glu 

155 

ctg gat aaa 
Leu Asp Lys 
170 

gtg :ct gga 
Val Ser Gly 



act gat cc: 
Thr Asp Pro 



tea age aca 
Ser Ser Thr 
22 0 

cag gga cga 
Gin Gly Arg 
235 

ttc aag ttg 
Phe Lys Leu 
250 

ttc cac ggg 
Phe His Gly 



Tyr His Cys 



att aat gga 
lie Asn Gly 
300 

aaa gec aca 
Lys Ala Thr 
315 



cag ttc tea 
Gin Phe Ser 



aaa aac gaa 
Lys Asn Glu 



gtg gca gac 
Val Ala Asp 
175 

gga gaa aga 
Gly Glu Arg 
190 

tec ate ttg 
Ser lie Leu 
205 

gca aat get 
Ala Asn Ala 



aca ate ate 
Thr He He 



ttt gat age 
Phe Asp Ser 
255 

cct get cag 
Pro Ala Gin 
270 



Glu Ala iyi 
285 

gat tec act 
Asp Ser Thr 



gag ate ata 

Glu He He 



gca get ctt 
Ala Ala Leu 
14 5 

egg att aac 
Arg lie Asn 
160 

tec aag gtt 
Ser Lys Val 



aaa agg ac t 
Lys Arg Thr 



tec ttg gat 
Ser Leu Asp 
210 

gtc ctt ttg 
Val Leu Leu 
225 

ttc tec att 
Phe Ser He 
240 

etc aec tta 
Leu Thr Leu 



gag gec ttg 
Glu Ala Leu 



As ii Aon Pro 
290 

get gtg gca 

Ala Val Ala 
3 05 

gag cct tec 

Glu Pro Ser 
320 



egg ctt gca 
Arg Leu Ala 



agg gtc att 
Arg Val He 
165 

gga act cag 
Gly Thr Gin 
180 

agt ata gga 
Ser He Gly 
195 

gag cct aca 
Glu Pro Thr 



etc ctg aaa 
Leu Leu Lys 



cat cag cet 
His Gin Pro 
245 

ttg gec tea 
Leu Ala Ser 
260 

gga tac ttt 
Gly Tyr Phe 
275 




tta aac aga 
Leu Asn Arg 

aag cag gat 
Lys Gin A.sp 
325 



aca act atg 
Thr Thr Met 
150 

gaa gag tta 
Glu Glu Leu 



ttt ate cgt 
Phe He Arg 



atg gag ctt 
Met Glu Leu 
2 0 0 

ac t ggc tta 
Thr Gly Leu 
215 

agg atg tet 
Arg Met Ser 
230 

ega tat tee 

Arg Tyr Ser 



gga aga ctt 
Gly Arg Leu 



gaa tea get 
Glu Ser Ala 
2 8 0 

Phe Leu Aso 
295 

gaa gaa gac 
Glu Glu Asp 
310 

aag cca etc 
Lys Pro Leu 



a c g 6 6 3 
Thr 



g g t 711 
G .1 y 



ggt 7 59 

Gly 

185 

ate 807 
He 



gac 85 5 
Asp 

aag 9 03 
Lys 

ate 9 51 
He 



atg 999 

Met 

265 

ggt 1047 
Gly 

a to 1 n ° 5 
lie 

ttt 1143 
Phe 



ata 1191 
He 



36 



gaa aaa tta gcg gag att tat gtc aac tec tec ttc tac aaa gag aca 
Glu Lys Leu Ala Glu lie Tyr Val Asn Ser Ser Phe Tyr Lys Giu Thr 



330 



335 



34 0 



34 5 



1239 



aaa get gaa tta eat eaa ctt tec ggg ggt gag aag aag aag aag ate 
Lys Ala Glu Leu His Gin Leu Ser Gly Gly Glu Lys .Lys Lys Lys lie 



350 



355 



360 



.287 



aca gtc ttc aag gag ate age tac ace acc tec ttc tgt cat eaa etc 
Thr Val Phe Lys Glu lie Ser Tyr Thr Thr Ser Phe Cys His Gin Leu 



365 



370 



375 



1335 



aga tgg gtt tec aag cgt tea ttc aaa aac ttg ctg 
Arg Trp Val Ser Lys Arg Ser Phe Lys Asn Leu Leu 



380 



385 



gee tct ata get eag ate att gtc aca gtc gta ctg 
Ala Ser lie Ala Gin lie lie Val Thr Val Val Leu 



395 



400 



410 



415 



405 



ggt gee att tac ttt ggg eta aaa aat gat tct act 
Gly Ala lie Tyr Phe Gly Leu Lys Asn Asp Ser Thr 



420 



jgt aat ece cag 1383 

Gly Asn Pro Gin 
3 9 0 

gga ctg gtt ata 1431 

Gly Leu Val lie 



jqa ate eag aac 1479 
Gly He (Gin Asn 
425 



aga get ggg gtt etc ttc ttc ctg acg acc aac eag tgt ttc age agt 
Arg Ala Gly Val Leu Phe Phe Leu Thr Thr Asn Gin Cys Phe Ser Ser 



430 



43 5 



440 



1527 



gtt tea gec gtg gaa etc ttt gtg gta gag aag aag etc ttc ata cat 
Val Ser Ala Val Glu Leu Phe Val Val Glu Lys Lys Leu Phe He His 



445 



450 



455 



1575 



gaa tac ate age gga tac tac aga gtg tea tct tat ttc ctt gga aaa 
Glu Tyr He Ser Gly Tyr Tyr Arg Val Ser Ser Tyr Phe Leu (Gly Lys 



460 



465 



47 0 



1623 



475 



480 



Leu Pro Ser 
48 5 



Phe 



ace tgt ata gtg tac ttc atg tta gga ttg aag eea aag gca gat gee 
Thr Cys He Val Tyr Phe Met Leu Gly Leu Lys Pro Lys Ala Asp Ala 



490 



495 



5 0 0 



505 



1719 



ttc ttc gtt atg atg ttt acc ctt atg atg gtg get tat tea gee agt 
Phe Phe Val Met Met Phe Thr Leu Met Met Val Ala Tyr Ser Ala Ser 



510 



515 



52 0 



1767 



37 



tec atg gca ctg gec ata gca gca ggt cag agt gtg gtt tct gta gca 
Ser Met Ala Leu Ala lie Ala Ala Gly Gin Ser Val Val Ser Val Ala 
525 530 535 



1815 



aca ctt etc atg acc ate tgt ttt gtg ttt atg atg att ttt tea ggt 
Thr Leu Leu Met Thr lie Cys Phe Val Phe Met Met lie Phe Ser Gly 
540 545 550 



1863 



ctg ttg gte aat etc aca acc att gca tct tgg ctg tea tgg ctt eag 
Leu Leu Val Asn Leu Thr Thr lie Ala Ser Trp Leu Ser Trp Leu Gin 
555 560 565 



1911 



tae ttc age att cea cga tat gga ttt acg get ttg eag cat aat gaa 
Tyr Phe Ser lie Pro Arg Tyr Gly Phe Thr Ala Leu Gin His Asn Glu 
57 0 575 580 58 5 



1959 



ttt ttg gga caa aac ttc tgc cea gga etc aat gca aca gga aac aat 
Phe Leu Gly Gin Asn Phe Cys Pro Gly Leu Asn Ala Thr Gly Asn Asn 
590 595 600 



>007 



cc t tgt aac tat gca aca tgt act ggc gaa gaa tat ttg gta aag cag 
Pro Cys Asn Tyr Ala Thr Cys Thr Gly Glu Glu Tyr Leu Val Lys Gin 
6 0 5 610 615 



.1055 



ggc ate gat etc tea ccc tgg ggc ttg tgg aag aat cac gtg gee ttg 
Gly lie Asp Leu Ser Pro Trp Gly Leu Trp Lys Asn His Val Ala Leu 
620 625 63 0 



2103 



get tgt atg att gtt att ttc etc aca att gee tac ctg aaa ttg tta 
Ala Cys Met lie Val lie Phe Leu Thr lie Ala Tyr Leu Lys Leu Leu 
635 640 645 



:151 



ttt ctt aaa aaa tat tct taa 
Phe Leu Lys Lys Tyr Ser 
6 5 0 6 5 5 



aattcagtat gatttatcct 



2202 



1 a 3 3 a ■ ~T a ;=> r* -3 f 



taattcraacrt attcaatcaa atttttttat tat tt 1 



:at '"'26' 



tcecttgcca teacactgtt gcacagcagc aattgtttta aagagataca tttttagaaa 232.' 

tcacaacaaa ctgaattaaa catgaaagaa cccaagacat catgtatege atattagtta 2 3 8." 

atetcctcag aeagtaacca tggggaagaa atctggtcta atttattaat ctaaaaaagg 244. 

agaattgaat tetggaaact cctgacaagt tattactgtc tctggcattt gtttcctcat 2501 

etttaaaatg aataggtagg ttagtagece ttcagtctta atactttatg atgctatggt 256. 
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ttgccattat ttaatatatg acaaatgtat 
atatgttgga aaaaagattc tgtcttatag 
aatctttttg ataagcacat taaagttaat 




taatgctata ctggaaatgt aaaattgaaa 2622 
ggtaaaaaaa gccaccggtg atagaaaaaa 2682 
agaactt 2719 



<210> 10 
< 2 1 1 > 6 5 5 
<212> PRT 

<213> Homo sapiens 
<400> 10 

Met Ser Ser Ser Asn Val Glu Val Phe lie Pro Val Ser Gin Gly Asn 
15 10 15 

Thr Asn Gly Phe Pro Ala Thr Val Ser Asn Asp Leu Lys Ala Phe Thr 
20 25 30 

G^u Gly Ala Val Leu Ser Phe His Asn lie Cys Tyr Arg Val Lys Leu 
35 40 45 

Lys Ser Gly Phe Leu Pro Cys Arg Lys Pro Val Glu Lys Glu lie Leu 
50 55 60 

Ser Asn lie Asn Gly lie Met Lys Pro Gly Leu Asn Ala lie Leu Gly 
(,5 70 75 80 

Pro Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg 
85 90 95 

Lys Asp Pro Ser Gly Leu Ser Gly Asp Val Leu lie Asn Gly Ala Pro 
100 105 110 

Arg Pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Val Val Gin Asp Asp 
115 120 125 

Val Val Mei Gly Tin Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala 
130 135 140 

Ala Leu Arg Leu Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg 
145 15 0 155 160 

lie Asn Arg Val lie Glu Glu Leu Gly Leu Asp Lys Val Ala Asp Ser 
165 170 175 

Lys Val Gly Thr Gin Phe lie Arg Gly Val Ser Gly Gly Glu Arg Lys 



39 



180 

Arg Thr Ser lie 
195 

Leu Asp Glu Pro 
210 

Leu Leu Leu Leu 
225 

Ser lie His Gin 



Thr Leu Leu Ala 
260 

Ala Leu Gly Tyr 

275 

Asn Pro Ala Asp 
2 9 0 

Val Ala Leu Asn 
3 05 

Pro Ser Lys Gin 



Val Asn Ser Ser 
340 

Ser Gly Gly Glu 
355 

Tyr Thr Thr Ser 

370 

Pie Lys Asr; Leu 
3 35 

Val Thr Val Val 



Lys Asn Asp Ser 

420 




Gly Met Glu Leu 
2 00 

Thr Thr Gly Leu 
215 

Lys Arg Met Ser 
23 0 

Pro Arg Tyr Ser 
245 

Ser Gly Arg Leu 



Phe Glu Ser Ala 
2 30 

Phe Phe Leu Asp 
295 

Arg Glu Glu Asp 
310 

Asp Lys Pro Leu 
325 

Phe Tyr Lys Glu 



Lys Lys Lys Lys 
360 

Phe Cys His Gin 

375 

Leu. Gly Asn Pro 
3 9 0 

Leu Gly Leu Val 
405 

Thr Gly lie Gin 



Gin Cys Phe Ser 



185 

lie Thr Asp Pro 



Asp Ser Ser Thr 
22 0 

Lys Gin Gly Arg 
235 

lie Phe Lys Leu 
250 

Met Phe His Gly 
265 

Gly Tyr His Cys 



lie lie Asn Gly 
3 00 

Phe Lys Ala Thr 
315 

lie Glu Lys Leu 
3 30 

Thr Lys Ala Glu 
345 

He Thr Val Phe 



Leu Arg Trp Val 
380 

; ~* i r\ A 1 U S O V" "T 1 ,-i 

3 95 

He Gly Ala He 
410 

Asn Arg Ala Gly 
425 

Ser Val Ser Ala 




190 

Ser He Lou Ser 
205 

Ala Asn Ala Val 



Thr He He Phe 
240 

Phe Asp Ser Leu 
255 

Pro Ala Gin Glu 
270 

Glu Ala Tyr Asn 
285 

Asp Ser Thr A La 



Glu He He Glu 
320 

Ala Glu He Tyr 
33 5 

Leu .His Gin Leu 
350 

Lys Glu lie Ser 
365 

Ser Lys Arg Ser 

J\ la Gin lie lie 
400 

Tyr Phe Gly Leu 
415 

Val Leu Phe Phe 
430 

Val Glu Leu Phe 



40 



435 440 445 

Val Val Glu Lys Lys Leu Phe lie His Glu Tyr He Ser Gly Tyr Tyr 

4 50 455 460 

Arg Val Ser Ser Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro 
4 6 5 470 475 4 * 0 

Met Arg Met Leu Pro Ser He He Phe Thr Cys He Val Tyr Phe Met 
435 490 495 

Leu Gly Leu Lys Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr 
500 505 510 

Leu Met Met Val Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala He Ala 
515 5 2 0 5 2 5 

Ala Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr He Cys 

5 3 0 5 3 5 5 4 0 

Phe Val Phe Met Met He Phe Ser Gly Leu Leu Val Asn Leu Thr Thr 
545 550 555 560 

He Ala Ser Trp Leu Ser Trp Leu Gin Tyr Phe Ser He Pro Arg Tyr 
565 570 575 

Gly Phe Thr Ala Leu Gin His Asn Glu Phe Leu Gly GLn Asn Phe Cys 
580 585 590 

Pro Gly Leu Asn Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys 
595 600 605 

Thr Gly Glu Glu Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp 
610 615 620 

Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met He Val He Phe 
625 630 635 640 

Leu Thr lie Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
645 650 655 



<210> 11 

<211> 502 

<212> DMA 

< 2 1 3 > Mus 

<220> 



mus cuius 



41 



'2 21 > CDS 

;;i22 > ( 1 ) . . (444 ) 



<400> 11 

ttc ggc eta ggg gec gag get tat acg gec agt tec atg gca ctg gec 
Phe Gly Leu Gly Ala Glu Ala Tyr Thr Ala Ser Ser Met Ala Leu Ala 



10 



15 



4 8 



ata gec aca ggc caa agt gtg gtg tct gta gca aea eta etc atg aca 
lie Ala Thr Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr 



2 0 



25 



3 0 



9 6 



ate get ttt gta ttt atg atg etc ttt tct ggc etc ttg gtg aat etc 
He Ala Phe Val Phe Met Met Leu Phe Ser Gly Leu Leu Val Asn Leu 



35 



40 



4 5 



144 



aga aec att ggg cct tgg ctg tec tgg ctt cag tac ttt age att cct 
Arg Thr He Gly Pro Trp Leu Ser Trp Leu Gin Tyr Phe Ser lie Pro 



5 0 



55 



60 



192 



cga tat ggc tte aca get ttg cag tat aat gaa ttc ttg gga eaa gag 240 

Arg Tyr Gly Phe Thr Ala Leu Gin Tyr Asn Glu Phe Leu Gly Gin Glu 

6 5 70 75 80 

ttt tgt cca gga ttc aat gta acg gac aac age act tgt gtt aac age 2 88 

Phe Cys Pro Gly Phe Asn Val Thr Asp Asn Ser Thr Cys Val Asn Ser 

85 90 95 

tat gca ata tgt act ggt aac gag tac ttg ata aat cag ggc ate gaa 3 36 

Tyr Ala He Cys Thr Gly Asn Glu Tyr Leu He Asn Gin Gly He Glu 
100 105 110 

ctg tea cct tgg gga ctg tgg aag aat cat gtg gec ctg get tgt atg 384 

Leu Ser Pro Trp Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met 

115 120 125 



att att ate tte etc aca att gec tac ctg aaa ttg ttg ttt ctt aaa 432 

- ■ _ - ■ , ^ m V t 1 - i 1 - ■T 1 -,--- T . r- — T \s ^. T ' t i i pi-. ^ Lou Lvs 



1 7 R 



I 4 ( ) 



aug tat tct taa 
Lys Tyr Ser 
145 



aacggactat taattgtact ecaattaaat 



48^ 



atgggcactt tgattacc 



50: 



:210> 12 



42 



<211> 147 
<212> PRT 

<213> Mus musculus 
<400> 12 

Phe Gly Leu Gly Ala Glu Ala Tyr Thr Ala Ser Ser Met Ala Leu Ala 
1 5 10 15 

lie Ala Thr Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr 
2 0 2 5 3 0 

He Ala Phe Val Phe Met Met Leu Phe Ser Gly Leu Leu Val Asn Leu 
3 5 4 0 4 5 

Arg Thr He Gly Pro Trp Leu Ser Trp Leu Gin Tyr Phe Ser lie Pro 
50 55 60 

Arg Tyr Gly Phe Thr Ala Leu Gin Tyr Asn Glu Phe Leu Gly Gin Glu 
65 70 75 30 

Phe Cys Pro Gly Phe Asn Val Thr Asp Asn Ser Thr Cys Val Asn Ser 
85 90 95 

Tyr Ala He Cys Thr Gly Asn Glu Tyr Leu He Asn Gin Gly He Glu 
10 0 105 110 

Leu Ser Pro Trp Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met 
115 120 125 

He He He Phe Leu Thr He Ala Tyr Leu Lys Leu Leu Phe Leu Lys 
130 135 140 

Lys Tyr Ser 



<2 10> 13 

<2 13 > Mus musculus 

< 2 2 0 > 

<2 21> CDS 

<222> (20) . . ( 1993) 
<400> 13 

aaaggcataa atcctaaag atg tct tec agt aat gac cac gtg tta gta cca 52 

Met Ser Ser Ser Asn Asp His Val Leu Val Pro 



43 



10 



atg teg cag aga aac aac aac ggc ctt cct agg atg aac tec aga gee 100 

Met Ser Gin Arg Asn Asn Asn Gly Leu Pro Arg Met Asn Ser Arg Ala 

L 5 2 0 2 5 

g:t agg acg etc gca gaa gga gat gtg ttg agt ttt cat cac ate ace 148 

Val Arg Thr Leu Ala Glu Gly Asp Val Leu Ser Phe His His lie Thr 

3 0 3 5 4 0 

tat cga gtg aaa gta aag agt ggg ttt eta gtc egg aaa aca gtt gag 196 

Tyr Arg Val Lys Val Lys Ser Gly Phe Leu Val Arg Lys Thr Val Glu 

45 50 55 

aaa gaa ata eta tea gat ate aat ggg ate atg aaa cct ggc ctt aat 24 4 

Lys Glu lie Leu Ser Asp lie Asn Gly lie Met Lys Pro Gly Leu Asn 

6 0 6 5 7 0 7 5 

get att ctg gga ccc aca ggc gga ggc aag tct teg ttg eta gat gtc 2 92 

Ala lie Leu GLy Pro Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val 

8 0 8 5 9 0 

tta gca gca agg aaa gat cca aag gga tta tct gga gat gtt ttg ata 340 

Leu Ala Ala Arg Lys Asp Pro Lys Gly Leu Ser Gly Asp Val Leu lie 

95 100 105 

aat gga gca cct caa cct gec cat tte aaa tgc tgt tea ggt tat gtg 3 88 

Asn Gly Ala Pro Gin Pro Ala His Phe Lys Cys Gys Ser Gly Tyr Val 

110 115 120 

gtt caa gat gac gtt gtg atg ggc acc ctg aca gtg aga gaa aac tta 4 3 6 

Val Gin Asp Asp Val Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu 

125 13 0 135 

cag ttc tea gca get ctt cga ctt cca aca act atg aag aat cat gaa 484 

Gin Phe Ser Ala Ala Leu Arg Leu Pro Thr Thr Met Lys Asn His Glu 

140 145 150 155 

aaa aat gaa egg att aac aca ate att aaa gag rra ggt etg gaa a .a a j j2 

Lys Asn Glu Arg He Asn Thr lie lie Lys Glu Leu Gly Leu Glu Lys 

160 165 17 0 

gta gca gat tct aag gtc gga act cag ttt ate cgt ggc ate tct gga 580 

Val Ala Asp Ser Lys Val Gly Thr Gin Phe lie Arg Gly lie Ser Gly 

175 180 185 

gga gaa aga aaa agg aca age ata ggg atg gag ctg ate act gac cct 628 

Gly Glu Arg Lys Arg Thr Ser lie Gly Met Glu Leu lie Thr Asp Pro 
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190 

tec ate etc 
Ser lie Leu 
205 

gcg aat get 
Ala Asn Ala 
220 

aca ate ate 
Thr lie He 



ttt gac age 
Phe Asp Ser 



cca gca cag 
Pro Ala Gin 
270 

gag ccc tac 
Glu Pro Tyr 
285 

gat tct tct 
Asp Ser Ser 
300 

aac aag act 
Asn Lys Thr 



tta tct gag 
Leu Ser Glu 



Glu Leu Asp 
350 

ttc aaa gag 
Phe Lys Glu 
365 

att gec agg 
lie Ala Arg 



ttc ctg gat 
Phe Leu Asp 



gtc ctt ttg 
Val Leu Leu 
225 

ttc tec att 
Phe Ser lie 
240 

etc ace tta 
Leu Thr Leu 
255 

aag gec ttg 
Lys Ala Leu 

aac aac cct 
Asn Asn Pro 



get gtg atg 
Ala Val Met 
305 

gaa gag cct 
Glu Glu Pro 
320 

ttt tat ate 
Phe Tyr lie 
335 



Gin Leu Pro 



cca gtc tat 
Pro Val Tyr 



cgc tea ttt 
Arg Ser Phe 



195 

gag ccc acg 
Glu Pro Thr 
210 

etc ctg aaa 
Leu Leu Lys 

cat cag cct 
His Gin Pro 



ctg get tec 
Leu Ala Ser 
260 

gag tac ttt 
Glu Tyr Phe 
275 

gcg gat ttt 
Ala Asp Phe 
290 

tta aat aga 
Leu Asn Arg 



tec aag gga 
Ser Lys Gly 



aac tct gec 

Asn Ser Ala 
340 

ergs get cag 

Gly Ala Gin 
355 

gtt ace tct 

Val Thr Ser 
370 

aaa aac ttg 

Lys Asn Leu 



act ggt ttg 
Thr Gly Leu 
215 

agg atg tct 
Arg Met Ser 
23 0 

egg tat tec 
Arg Tyr Ser 
245 

ggg aaa etc 
Gly Lys Leu 



gca tea gca 
Ala Ser Ala 



ttc ctt gat 
Phe Leu Asp 
295 

gag gaa caa 
Glu Glu Gin 
310 

gag aag cca 
Glu Lys Pro 
325 

ate tat gga 
lie Tyr Gly 



g a a a a g a a a 
Glu Lys Lys 



ttc tgt cac 
Phe Cys His 
375 

etc ggg aac 
Leu Gly Asn 



200 

gac tea age 
Asp Ser Ser 



aaa cag ggt 
Lys Gin Gly 



ate ttt aag 
lie Phe Lys 
250 

gtg ttc cat 
Val Phe His 
265 

ggt tac cac 

Gly Tyr His 
280 

gtc ate aat 

Val lie Asn 



gac aat gaa 
Asp Asn Glu 

gta ata gaa 
Val lie Glu 
330 

gaa aca aaa 
Glu Thr Lys 
345 

gga aca rrg 
Gly Thr Ser 
360 

cag etc cga 
Gin Leu Arg 



cct caa get 
Pro Gin Ala 



aca 676 
Thr 



cga 724 

Arg 

235 

ttg 7^2 
Leu 



ggg 8 2 0 
Gly 



tgt 868 
Cys 



gga 916 
Gly 



gca 964 

Ala 

315 

aat 1012 
Asn 



get 10 60 
Ala 



grr 1 " OR 
Ala 



tgg 115 6 
Trp 



tct 12 04 
Ser 



45 



# 



380 

gtt get cag 
Val Ala Gin 



att tac ttt 
lie Tyr Phe 



gga gtt ttg 
Gly Val Leu 
43 0 

get gtg gag 
Ala Val Glu 
445 

ate agt gga 
lie Ser Gly 
46 0 

tet gat tta 
Ser Asp Leu 

ata tta tae 
lie Leu Tyr 



ate atg atg 
lie Met Met 
51 0 

gea ctg gee 
Ala Leu Ala 
525 



Leu Met Thr 
540 

gtg aat etc 
Val Asn Leu 



age att cct 
Ser lie Pro 



385 

tta att gtt 
Leu lie Val 
4 0 0 

gat ctg aaa 
Asp Leu Lys 
415 

ttt ttc ctg 
Phe Phe Leu 



ctg ttc g t a 
Leu Phe Val 



tat tac aga 
Tyr Tyr Arg 
465 

etc c c c atg 
Leu Pro Met 
4S0 

etc atg tta 
Phe Met Leu 
495 

ttt ace ctt 
Phe Thr Leu 



ata gee aca 
lie Ala Thr 



.ate get ttt 

lie Ala Phe 
545 

aga ace att 

Arg Thr lie 
5 60 

:ga tat ggc 

Arg Tyr Gly 



aca gtc ata 
Thr Val lie 



tat gat gec 
Tyr Asp Ala 
420 

act acc aac 
Thr Thr Asn 
435 

gtg gag aag 
Val Glu Lys 
450 

gtg tct tet 
Val Ser Ser 



agg ttc ttg 
Arg Phe Leu 



gga ctg aag 
Gly Leu Lys 
500 

ata atg gtg 
lie Met Val 
515 

ggc caa agt 
Gly Gin Ser 
530 

g t a t t a „ g 
Val Phe Met 



ggg cct tgg 
Gly Pro Trp 



ttc aca get 
Phe Thr Ala 



390 

ctg ggg ctt 
Leu Gly Leu 
405 

get gga atg 
Ala Gly Met 



cag tgt ttt 
Gin Cys Phe 

aaa etc ttc 
Lys Leu Phe 
455 

tac ttc ttt 
Tyr Phe Phe 
470 

cca agt gtt 
Pro Ser Val 
435 

aag acg gtg 
Lys Thr Val 



get tat acg 
Ala Tyr Thr 



gtg gtg tct 
Val Val Ser 
535 



Met Leu Phe 
5 50 

ctg tec tgg 
Leu Ser Trp 
565 

ttg cag tat 
Leu Gin Tyr 



att att ggt 
lie lie Gly 
410 

caa aat aga 
Gin Asn Arg 
425 

tec agt gtg 
Ser Ser Val 
440 

ata eat gag 
lie His Glu 



gga aag gtg 
G ly Lys Va 1 

ata ttc act 
lie Phe Thr 
49 0 

gat get ttt 
Asp Ala Phe 
505 

gec agt tee 
Ala Ser Ser 
520 

gta gca aca 
Val Ala Thr 

tet eee e t e 
Ser Gly Leu 

ctt cag tae 
Leu Gin Tyr 
57 0 

aat gaa ttc 
Asn Glu Phe 



395 

gec 12 52 
Ala 



get 13 0 0 
Ala 



tea 1348 
Ser 

tac 13 96 
Tyr 

atg 1444 

Met 

47 5 

tgt 1492 
Cys 

ttc 1540 
Phe 



atg 1583 
Met 



ctt 1636 
Leu 

r - g 16 8 4 

Leu 

555 

ttt 1732 
Phe 



ttg 1780 
Leu 



46 



575 580 585 

gga caa gag ttt tgt cca gga ttc aat gta acg gac aac age act tgt 1828 

Gly Gin Glu Phe Cys Pro Gly Phe Asn Val Thr Asp Asn Ser Thr Cys 
d90 595 600 

gtt aac age tat gca ata tgt act ggt aac gag tac ttg ata aat cag 1876 

Val Asn Ser Tyr Ala lie Cys Thr Gly Asn Glu Tyr Leu lie Asn Gin 
605 610 615 

ggc ate gaa ctg tea cct tgg gga ctg tgg aag aat cat gtg gec ctg 19 2 4 

Gly He Glu Leu Ser Pro Trp Gly Leu Trp Lys Asn His Val Ala Leu 

620 625 630 635 

get tgt atg att att ate ttc etc aca att gee tac ctg aaa ttg ttg 1972 

Ala Cys Met lie lie He Phe Leu Thr lie Ala Tyr Leu Lys Leu Leu 
640 645 650 

ttt ctt aaa aag tat tct taa tttccccttt aacggactat taattgtact cc 2025 

Phe Leu Lys Lys Tyr Ser 
655 



<210> 14 
<211> 657 
<212> PRT 

<213> Mus musculus 
<400> 14 

Met Ser Ser Ser Asn Asp His Val Leu Val Pro Met Ser Gin Arg Asn 
15 10 15 

Asn Asn Gly Leu Pro Arg Met Asn Ser Arg Ala Val Arg Thr Leu Ala 
2 0 2 5 3 0 

Glu Gly Asp Val Leu Ser Phe His His lie Thr Tyr Arg Val Lys Val 
35 40 45 



5i) 5 5 6 0 

Asp lie Asn Gly lie Met Lys Pro Gly Leu Asn Ala lie Leu Gly Pro 
65 70 75 80 

Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg Lys 
85 90 95 

Asp Pro Lys Gly Leu Ser Gly Asp Val Leu lie Asn Gly Ala Pro Gin 

47 



# 



100 105 110 

Pro Ala His Phe Lys Cys Cys Ser Gly Tyr Va 1 Val Gin Asp Asp Val 
115 120 125 

Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala Ala 
130 135 140 

Leu Arg Leu Pro Thr Thr Met Lys Asn His Glu Lys Asn Glu Arg lie 
145 150 155 160 

Asn Thr lie lie Lys Glu Leu Gly Leu Glu Lys Val Ala Asp Ser Lys 
165 170 175 

Val Gly Thr Gin Phe lie Arg Gly lie Ser Gly Gly Glu Arg Lys Arg 
180 185 190 

Thr Ser lie Gly Met GLu Leu lie Thr Asp Pro Ser lie Leu Phe Leu 
195 200 2 05 

Asp Glu Pro Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val Leu 
210 215 220 

Leu Leu Leu Lys Arg Met Ser Lys Gin Gly Arg Thr lie lie Phe Ser 
225 23 0 235 240 

lie His Gin Pro Arg Tyr Ser lie Phe Lys Leu Phe Asp Ser Leu Thr 
245 250 255 

Leu Leu Ala Ser Gly Lys Leu Val Phe His Gly Pro Ala Gin Lys Ala 
260 265 270 

Leu Glu Tyr Phe Ala Ser Ala Gly Tyr His Gys Glu Pro Tyr Asn Asn 
27 5 280 285 

Pro Ala Asp Phe Phe Leu Asp Val lie Asn Gly Asp Ser Ser Ala Val 
290 295 300 

Met Leu Asr. Arg Glu Glu Gin Asp Asn Glu Ala Asn Lys Tnr G^u G_u 
305 310 315 320 

Pro Ser Lys Gly Glu Lys Pro Val lie Glu Asn Leu Ser Glu Phe Tyr 
325 330 335 

lie Asn Ser Ala lie Tyr Gly Glu Thr Lys Ala Glu Leu Asp Gin Leu 
340 345 350 

Pro Gly Ala Gin Glu Lys Lys Gly Thr Ser Ala Phe Lys Glu Pro Val 

48 




* 



355 360 365 

Tyr Val Thr Ser Phe Cys His Gin Leu Arg Trp lie Ala Arg Arg Ser 
370 375 380 

Phe Lys Asn Leu Leu Gly Asn Pro Gin Ala Ser Val Ala Gin Leu lie 
385 390 395 400 

Val Thr Val lie Leu Gly Leu lie lie Gly Ala lie Tyr Phe Asp Leu 
405 410 415 

Lys Tyr Asp Ala Ala Gly Met Gin Asn Arg Ala Gly Val Leu Phe Phe 
420 425 4 30 

Leu Thr Thr Asn Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe 
435 440 445 

Val Val Glu Lys Lys Leu Phe lie His Glu Tyr lie Ser Gly Tyr Tyr 
450 455 460 

Arg Val Ser Ser Tyr Phe Phe Gly Lys Val Met Ser Asp Leu Leu Pro 
465 470 475 430 

Met Arg Phe Leu Pro Ser Val lie Phe Thr Cys He Leu Tyr Phe Met 
485 490 495 

Leu Gly Leu Lys Lys Thr Val Asp Ala Phe Phe lie Met Met Phe Thr 
500 505 510 

Leu lie Met Val Ala Tyr Thr Ala Ser Ser Met Ala Leu Ala lie Ala 
515 520 525 

Thr Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr lie Ala 
530 535 540 

Phe Val Phe Met Met Leu Phe Ser Gly Leu Leu Val Asn Leu Arg Thr 
545 550 555 560 

lie Gly Pro Trp Leu Ser Trp Leu Glu Tyr Phe Ser lie Pro Arg Tyr 
565 570 57 5 

Gly Phe Thr Ala Leu Gin Tyr Asn Glu Phe Leu Gly Gin Glu Phe Cys 
580 585 590 

Pro Gly Phe Asn Val Thr Asp Asn Ser Thr Cys Val Asn Ser Tyr Ala 
595 600 605 

He Cys Thr Gly Asn 3lu Tyr Leu lie Asn Gin Gly He Glu Leu Ser 



49 



610 615 620 

Pro Trp Gly Leu Trp Lys Asn His Va 1 Ala Leu Ala Cys Met lie He 
625 630 635 640 

I '..e Phe Leu Thr He Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr 
645 650 655 

Ser 



<210> 15 
<::ll> 2 0 
<212> DNA 

<213> Artificial Sequence 
< 220> 

<223> Description of Artificial Sequence: Primer. 
<400> 15 

ccacgtcagc cttggacaca 

<2I0> 16 
<211> 2 0 
<212> DIJA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer. 
<400> 16 

gccgcttggt gaggatctct 
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